Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


rttr'MtfMC^' or'AGR  icuLTURir 

lilVI.-illtfi  111'  llllMTlilll.fllrV  AMI!  MHISIAUIUV 


NOIITH  AMKRICAN  FAUNA 


No.   1 


-^ 


Xetfihrn  of  tile  SorUi  Aamrifan  FaukOt  Kjoe 


WASVlfWOTON 


k^KJM 


Q^iJ^^ri^ULjAjyi — - 


U.  S.  DEPARTMENT  OF  AGRICULTURE 

DIVISION  OF  OnSITHOLOCY  .WD  MAMMALOGY 


NORTH  AMERICAN  FAUNA 


ISTo.   1 

[Actual  date  of  pabUeation,  October  35, 18^] 


^^^ 


B«niuin  of  the  Hortfa  American  Pocket  Kioe 

By  Dr.  C.  Haht  Mbbruu 


WASHINGTON 
OOVERSUENT   PRINTIKG  OFFICE 


511 '^1 
703187 


\ 


•    • 


•  •       • 


•  ^    •  • «     •       fc 


CONTENTS. 


Letter  of  tmnmnittAl v 

▲nooanoement ......' iv 

Pkrliminary  Revision  of  the  North  American  Pocket  Mice  (genera  Perognathus 
et  Crieetcdipus  auct. ),  with  descriptions  ot  new  species  and  subspecies,  and  a 
Key  to  the  known  forms.    By  Dr.  C.  Hart  Merriam 1-29 

III 


U.  8.  Department  op  Agriculture, 

July  3,  1889. 

Stb  :  I  Lave  the  honor  to  transmit  herewith  the  first  of  a  series  of 
faaual  papers  to  l>e  published,  under  your  direction,  in  the  form  of  a 
serial  entitled  North  American  Fauna.  The  present  communica- 
tion consists  of  a  revision  of  the  North  American  Pocket  Mice  (inclu<ling 
descriptions  of  twelve  new  species  and  three  new  subspecies),  and  is 
based  largely  upon  material  collected  in  Dakota,  Nebraska,  Utah,  and 
Arizona  by  Mr.  Vernon  Bailey,  an  energetic  and  enthusiastic  natu 
raliat  now  employed  as  a  field  agent  of  the  Division. 
Respectfully, 

C.  Hart  Merriam, 

Chief  of  Division  of 
Ornithology  and  Mammalogy. 
Hon.  J.  M.  Rusk, 

Secretary  of  Agriculture. 


ANNOUNCEMENT. 


The  Division  of  Ornithology  and  Mammalogy  is  engaged  in  mapping 
the  geographical  distribution  of  birds  and  mammals,  in  addition  to  the 
stady  of  their  economic  relations.    The  purpose  of  this  work  is  to  as- 
certain the  bjundaries  of  the  natural  faunal  areas  of  North  America. 
The  original  information  on  which  the  maps  are  based  is  collected  mainly 
by  special  field  agents  employed  by  the  Division;  a  smaller  portion  is 
eontributi^d  by  voluntary  observers.    In  the  progress  of  the  work  many 
Dew  facts  are  obtained  which  ought  to  be  put  on  record  for  the  benefit 
of  other  workers  in  this  department  of  science.    It  is  not  unusual  to 
find  new  species  in  the  collections  made  by  the  field  agents  of  the 
Division,  and  such  species  must  be  named  and  assigned  their  proper 
ystematic  postion  before  they  can  be  discussed  intelligently. 

It  is  evident  that  the  results  of  the  investigations  of  the  Division  are 
of  importance  to  two  distinct  classes  of  readers — farmers  and  natural- 
ists. It  is  deemed  desirable,  therefore,  to  publish  such  of  the  results  as 
Are  of  use  mainly  to  those  engaged  in  scientific  research  separately  from 
tiiose  of  a  more  purely  economic  character.  The  publication  of  the 
MODomic  material  being  already  provided  for  (and  appearing  as  bnlle- 
tins  and  reports),  it  has  been  decided  to  publish  a  series  of  faunal  papers, 
mider  the  title  North  American  Fauna.  This  publication  will  con- 
tain, in  addition  to  the  faunal  papers  proper,  such  technical  matter  as 
ivsnlts  from  the  study  of  the  material  collected  or  as  may  be  necessary 
to  an  intelligent  understanding  of  the  reports  which  follow. 

No  attempt  will  be  made  to  issue  the  separate  numbers  at  regular 
interrals,  but  each  number  will  bear  date  of  actual  publication.  The 
present  is  the  first  of  the  series. 
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PRELIMINARY  REVISION  OF  THE  NORTH  AMERICAN  POCKET  MICE 

(Genera  PBROGNATHUS  et  ORICBTODIPUS  auct.) 

WITH  DISCUFTIONS  OF  NBW  8PBCIES  AND  SUBSPBCIBS  AND  ▲  KEY  TO  TUK   KNOWN 

FORMS. 

By  Dr.  O.  Habt  Mebbiam. 


INTBODUCTOBY  BEMABKS. 

Tlie  present  contribation  toward  a  revision  of  the  North  American 
Poeket  Mice  is  the  outgrowth  of  a  recent  atteuix)t  to  identify  a  large  nnm- 
itTdi  specimens  for  the  pnr|)ose  of  mapping  their  geographical  distri- 
bation.  The  results  were  wholly  unexpected.  Only  six  8i>ecies  were 
preTionsIy  recognized.  This  number  is  here  increased  to  eighteen; 
three  subspecies  also  are  described,  and  several  well  known  names  are 
lUfted  to  forms  other  than  those  to  which  they  have  been  heretofore 
eMumonly  applied.  The  material  at  hand  is  far  more  extensive*  and  of 
better  quality  than  that  accessible  to  any  previous  writer;  at  the  same 
.  tiM  many  large  areas  in  the  West  still  remain  unrepresented  in  col- 
ketions. 

Tbe  present  revision  of  the  group  is  by  no  means  exhaustive — it  is 
intended  merely  as  a  foundation  for  future  study.  Several  problems  in 
^ynooymy  remain  to  be  worked  out  in  the  light  of  material  yet  to  be 
eoOectedy  and  additional  species  remain  to  be  discovered.  The  region 
between  the  Bocky  Mountains  and  the  Pacific  coast  has  not  been  so 
ttoioaghly  explored  as  to  be  barren  of  new  forms ;  and  Mexico,  if  I 
aty  be  allowed  tbe  prediction,  will  furnish  a  number  of  species  now  un- 
kiowii,  some  of  which  will  shed  much  light  on  the  affinities  of  the  group 
;  nd  the  interrelations  of  its  principal  subdivisions. 

'The  present  stady  is  baaed  on  alH>nt  170  specimens,  of  which  120  are  in  my  own 
and  aboal  50  in  the  U.  8.  National  Museom. 
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WORTH  AMERICAS  PAlfi*!. 


I  BIBTOBY  AND   NOUSNCLATDBE.  j^H 

Maxiiuilian,  Prince  of  Wiixl,  was  first  to  (liscorer  and  desoq^^l 
pouket  moiiite  from  North  xVinericn.  lu  183!)  he  publiabed  an  es4!^^| 
tltfHi;ri|>tioD  of  a  species  collecleil  by  himself  on  the  Upper  Ifa^^l 
Rirer,  near  the  mouih  af  the  Yellowstone.  lie  named  it  Perogt^^^ 
/asdatuH -^holh  genus  and  species  being  new.*  ^^H 

In  1848  Pcale  described  »  second  genus  and  npecies,  ft-om  O^^H 
under  tliu  name  Cricclodipun pamuA  '^^H 

In  1831!  Woodhouso  described  a  pocket  mouse  from  San  Fra^^^| 
Mountain,  Arizona,  naming  it  Perognathus peRicHlatHn.^  "^^^ 

Id  1855  Baird  added  another  species,  Pemgnathus  Jlaeug,  baat|^^H 

I    description  on  a  specimen  from  El  Paso,^  Texas  (l)iit  aftervarj^^^l 

fasiug  with  it  specimens  from  widely  remote  localities).  ^^^| 

I        In  1857  Baird  described  two  more  species,  P.  lmpi<Uis,  from  uoi^^H 

Mexico,  and  P.  monticola,  from  western  Montana. {|  ^^H 

In  ISCtj  Gr^y  attempted,  though  with  ill  success,  to  describe  tl|^^| 
ditional  species,  which  he  named  Abromys  lonii  (gen.  et  sp.  uov.]j^^^| 
British  Colnmbia;  aud  Pemgnathus  bhulor,  from  Honduras.^  To^^l 
mer  has  not  been  since  collected;  the  latter,  as  shown  by  Al8t<i!^^^| 
□either  a  Perognnthua  nor  a  native  of  thesubregion"  (Central  Amfl^^l 
but  is  A  Hetcromys,  uutl  came  from  Yenezucla.  (Ann.  and  Mag^^H 
Hist.,  &th  aeries,  vi,  1880,  118,  IIU.)  ^^H 

Bxeludiug  "P.  bieolor,"  then,  as  not  belonging  to  the  groupat^^^| 
seven  species  already  mentioned  are  all  that  have  been  formai^^H 
saribed.  ^^H 

In  1875  Coues  provisionally  proposed  two  additioual  names  {moQ^n 
U)8ua  and  longintembrh)^*'  suggesting  their  adoption  in  case  the  animal 
to  which  Ihey  were  applied  should  prove  dillereni  from  the  speolMl 
under  whoso  names  they  were  placed  (P.  monticola  and  parvus,  respeot*! 
ively);  thus  making  a  total  of  nine  specific  names  proposed  up  to  tlU:| 
pi-esent  time.  I 

In  i8o7  Baird  separated  the  |>ocket  mice  into  two  sections  Or  sum 
genera,  PerognaihuH  and  Crioetodipim.  He  characterized  Ptrogiiatkilm 
aa  the  larger  of  the  two,  with  larger  ears  and  a  distiuct  lolie  to  dul 
autitragns,  and  with  the  soles  entirely  UHked  ;  Cricetodipun  as  smallerji 
with  Hbialler  ears,  without  any  lobe  to  the  antitragus,  aud  with  tbkl 
posterior  portion  of  the  sole  bairy.tf  He  assigned  no  cranial  eharactenj 
to  either  of  these  subgenera.  J 

•  Nuvu  Act*  A<""1-  CauB.  Loop.  Curol.,  Nut.  Cur.,  XIX.  1H39,  StU-ilA.  pi.  kmciv.  J 
I  Kept.  MmiL  ttri.l  Orultli.,  If.  S.  Expl.  Eipd.,  Willfos,  VIU,  1S*8,  Hl-Gi.  ^B 

I  Proc.  AD«d.  KAt.  Sui.  PhilA.,  1852,  UtlO.  ,^^^| 

I       1  Prvo.  Aun>l.  Sat.  Sci.  PItlU.,  IBSd,  S'JiJ.  ^^H 

a  MAmniula  N.  Aui.,  IttjT,  4^1-1^3,  ^^^H 

1  Proa.  ZdoI.  ant:.  Lond.,  1668, 2(B,  ^^^| 

•'  Proc.  Acail.  Nal.  Sol.  I'hiln.,  1873,298.3(6.  ^^^| 

[      r/  Tbtn  k-jh  lUiue  iiu  iho  Assuinplimi  iliiit  r»itle'a  Crioctoitpiu  jiarviu  wbh  thnM^^H 

Uv  tmall  »uiiuitl  Irom  »a\itbara  CiiliIi>riiL%  hviu  c&WdiI  1'.  lougim«nijna,'^l),M^^H 
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lu  1S68  J.  E.  Gray  named  a  genas  AbromySj  from  an  animal  collected 
iu  British  Columbia  by  Lord.  The  only  character  mentioned  by  Gray 
u  distinguishing  his  genus  Abromys  from  the  genus  Perognathus  is  the 
character  of  the  fur,  which  he  stated  to  be  soft  in  Abromys  and  harsh 
orbig|>id  in  Perognathus. 
;  Id  1S7.>  Coui»8  raised  Cricetodipus  to  full  generic  rank  and  pointed 
Mt  differential  cranial  characters  by  which  it  might  be  readily  sepa- 
rated from  PerognathuSj  to  which  latter  genus  he  referred  Abromys  as  a 
synonym.  With  characteristic  sagacity  he  suspected  that  the  small 
species  without  lobed  antitragus  might  not  belong  to  Peale's  genus 
Crieeiodipus  at  all,  and  therefore  provisionally  suggested  the  geneiic 
iDd  specific  name  Otognosis  longimtmbris  for  the  Foil;  Tejon  auimal^ 
which  he  described  under  the  head  of  Cricetodipus  parvus.  This  was 
done  on  the  supposition  that  the  generic  name  Perognathus  Max.  Wied 
belonged  to  the  largest  species,  with  lobed  antitragus,  while  in  reality 
the  contrary  is  true,  as  will  be  shown  directly.  Otognosis  Goues,  there- 
fore, becomes  a  synonym,  pure  and  simple,  of  Perognathus. 

Having  received  a  number  of  specimens  of  so-called  Cricetodipus 
Jkfua  from  the  region  of  the  Upper  Missouri,  near  the  moutli  of  the 
Fellowstoney  some  of  them  taken  within  a  few  miles  of  the  very  spot 
vbere  Maximilian  i}TocixTed  his  tyjie  of  Perognathus  fasciatuSj  and  being 
ouable  to  secure  any  reliable  record  of  the  occurrence  of  Perognathus 
fueiatuM  of  Baird^  and  subsequent  authors  further  north  than  Nebraska, 
I  tamed  to  Maximilian's  original  description,  which  is  very  full  and 
exact,  and  is  accompanied  by  a  colored  plate  of  the  animal,  natural 
siie,  and  by  figures  of  the  skull  and  teeth  and  tables  of  measurements. 
It  allows  no  room  whatever  for  difference  of  opinion  as  to  what  his  ani- 
mal really  is—it  is  the  Cricetodipus  flavus  (in  part)  of  recent  authors, 
my  own  specimens  from  the  Cpper  Missouri  region  agreeing  in  the 
minatest  detail  with  his  careful  description.    This  divscovery  unfortu- 
nately renders  necessary  a  total  change  in  the  nomenclature  of  the 
poap.     Cricetodipus  of  Baird  and  Goues  becomes  a  synonym,  pure  and 

Bit  in  reality  C.  parvus  of  Peale  >va8  a  very  diiloreiit  animal.    Hin  dettcriptioD  was 

Wwd  on  a  single  specimen,  which  must  have  beeu  very  youn^;,  as  may  be  Keen  from 

tbc  following:  (1)  Both  the  Latin  diagnosis  of  the  genus  and  the  English  descrip- 

tioD  which  follows  begin  with  the  statement  that  the  head  and  body  were  "nearly 

mu\  in  nize,"  and  further  on  he  speaks  of  *'  its  singularly  large  head,  which  etpials 

iUbodj  in  bulk.''    (2)  The  molars  arc  said  to  have  *'six  rounded  tubercles  on  each/' 

(3;  The  dental  formula  is  given  as  follows :  '^  Incisors,  i ;  canine,  [)!) ;  molars,  J  ^  =  1(>" 

(Hid  later  on  in  the  same  description  he  states  that  hu  found  *'  rudiments  of  a  fourth 

Molar  tooth  in  each  side  of  the  lower  jaw,  which  would  eventually  have  replaced  the 

front  ones,  already  much  worn").    (4)  '*  Lips  large,  tumid;''  which  would  indicate 

incking  young;  and  (5)  the  relative  proportions  of  head,  body,  and  feet.    The 

Most  important  measurements,  reduced  to  millimeters,  are :  Head  and  body,  4*^ ;  head 

iia  nose  to  occiput,  US;  tail,  58;  hind  foot,  20.r>;  metatarsus,  IX 

h  is  perfectly  evident  from  the  above  that  Peale's  CrUetodipHti  parcuH  could  uot 
k>vs  been  one  of  the  smaller  species  at  all,  but  must  have  Vieew  \\  vex^*  ^o\iViv;\^^V- 
^MiitoC  one  o/iAtf  huger  species,  possibly  the  PerognaihuH  moUipilosH«  olCoxi^*^ 
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I  eiuiptc,  ut'  rermjnalktii,  anil  the  large  auiinal  from  llm  i)lains,  called  by 
I  t)ie8»  authors  i'erognalhm  fanciatug,  is  left  vithoDt  a  uame.  1  Uave 
I  named  if.,  Mierefore,  I'enignathua  paradoxm.' 

I  Diuiug  tlie  lialf  <wiitury  since  tin;  publication  of  Maximilian's  de- 
m  scrii}t^oa  of  I'erounaf bus  J'nsciatUM  tbe  siMHiies  has  never  been  known 
I  by  its  riglit  niiiiie.  linird,  in  IKrtT,  jtlaeed  it  in  bis  subgenus  Cricetodl- 
ft  jfwt  (under  the  Bjiecitlc  name /«puk).  Twenty  years  Inter  (in  1877)  I« 
I  was  followed  by  Coues,  who  raised  Cricetotiipds  to  full  gonifric  rank. 
I  It  is  rare,  indeed,  that  a  species  is  thus  separutetl  further  and  fnrtliei 
ft  frum  itself,  nulii  it  eou.es  to  be  placed  in  auotber  genus  from  that  ori^ 
ft  inall.v  framed  fur  its  reception. 

I  The  aim  of  the  present  paper  is  toestabli^h  certain  types,  and  to  correot 
ft  certain  errors  of  nomenclature  and  synonymy.  Henee  the  descHptiooi 
lliave  Iteeu  based  principally  on  type  specimens;  f  and  no  attempt  hw 
I  been  made  to  determine  the  limits  of  sexual  and  individual  vnriation, 
I  or  to  discuss  other  interesting  questions  which  will  be  treated  fully  % 
I  a  subeeqneut  communicntion. 

I  CLA.SSIFICATION   ASD  KEY  TO   SPECIES. 

ft  The  twenty-one  species  and  subspecies  of  Perognatkua  here  described 
I  may  be  arranged  in  two  principal  divisious  or  subgenera  acconliug 
I  to  their  natural  atliuJties.  Uulbrtuuately,  no  dependence  can  be  placed 
I  opou  external  characters,  such  as  size,  the  presencu  or  absence  of  » 
ft  lobeda[iti tragus,  the  hairiiiess  of  the  sole,  or  the  possessiouof  a  crested 
I  peuicillate  tail,  none  of  these  peculiarities  being  exelii^ively  assooiaUd 
I  with  the  members  of  either  subgenus,  although  heretofore  they  huva 
I  been  credited  with  even  generic  significance.  The  classification  bura 
ft  proposed  is  based  solely  on  cranial  characters.  The  teelh  funiish 
I  excellent  specific  characters,  l>ut  none  of  snbgeneric  value. 

I  SUBGEKEKA. 

B  PerognaOtut  (proper). 

k  Hoatuids  larj^ly  developed,  projiwtiiig  tit-hiod  plane  uf  occiput ;  iuIerpHi 

I  Hhiuld-flbaped  or  peiitiigon»l ;  uiuatuid  eido  uf  t>uriet4l  luogotct ;  iiiidil»l  I; 

I  ninetiug  ur  nearly  uieetiuj;  anterSurlj'  belun  bBsiHpheiioiil. 

I       *  I'tolatuHir  Buird  liuil  lint  fuw  upttciuious  before  Uim  n'lu'n  he  wrote  hia  xreal  vtoA 

I  an  tbc  HauituulHuf  Nurlh  America,  in  IB-'iT.     It  Is  not  Biraujre,- tbererore,  that  holW^ 

I  iuCoone  or  two  i-rrorsuf  iileulifioatiaii,  particiiIiU'ly  in  viewuf  tbu  enl'orceil  liavMl* 

k  vhicli  hiB  iiiBUUscript  was  prepared.     Kin  most  acrioiis  error,  aud  otie  iu  which  hf- 

K'liu  l>POii  blindly  followed  by  siiUieigueut  vriluiij,  lay  iti  rffuiTiu);  iLie  largest  spedW 

K of  Iliii  grnijii  ( P.  paraOoxugot  the  pruwut  paper)  tu MasiuiIliaii'sPn'ojrnafAiu/aHiitlW, 

■  Hb  noliiieil  tliu  great  disrrepaiicy  in  sixo,  hot  tbougbt  it  due  to  age. 

K     tOf  the  twuuly-ou«  apeeittt  and  soliMpuoiivt  horoin  formally  delined,  no  leu  tl 

VnihotcDU  hnvB  beeu  <lesarib«l  t!rom  the  oclual  typs«,  twelve  of  nliivb  are  in  uij  •} 

Kvolli'^tion  nnil  sovoa  in  tlio  Uuiinl  Slulcs  Naliniiul  Musuiim,    Of  tlto  remuulug  twK 

Wfini<{  I'- /f'eialai),  lia^  boou  diuoribed  fnim  a  doplioate  type  (i.  p.,  aHpeftimeafViimttW 

■original  rypo  locality);   llie  olhrr  {/'.J(nrN»)  from  nspeeiiiiFn  taken  ab.iiil  41X1  i 

Kh>in  tlin  ty|>e  tonality,  Rairil's  ty[io  liaviui;  been  lust.    Tliis  is  tlit-  only  ouo  cum 

■og  whiub  Uiaru  raiuakue  any  iloubt. 
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Mastoids  moderately  deTeloped,  not  projecting  behind  plane  of  occiput;  inter- 
parietal broadly  pentagonal,  or  strap-shaped ;  mastoid  side  of  x>arietal  not 
longest ;  andital  bnllsB  separated  anteriorly  by  fall  width  or  nearly  fall  width 
of  basisphenoid. 

The  species  comprising  tbe  subgenus  Perognathus^  excepting  P.  for- 
matuB  alone^constitnte  a  very  natural  and  compact  group.  P.  formosua 
agrees  with  the  others  in  cranial  characters,  but  differs  from  them 
videly  in  external  pecijliarities. 

The  sabgenns  may  be  conveniently  divided  into  two  minor  groups  or 
sections  as  follows : 

L  Tail  Tertebrffi  ^  longer  than  bead  and  body ;  tail  heavily  crested ;  ears  very  long; 

•oIm  completely  naked;  pelage  coarse Formosus  group. 

S.  Tail  at  moat  only  slightly  longer  than  head  and  body ;  never  crested  ;  ears  short 

or  moderate ;  soles  more  or  less  hairy ;  pelage  fine Faaciatus  group. 

The  species  comprising  the  subgenus  Chcetodipus  naturally  fall  into 
fimr  minor  groups  or  sections,  which  may  be  characterized  as  follows : 

A.  OCCIPCT  TRUNCATED  POSTERIORLY. 

(a)  H%nd  foot  long  and  narrow : 

1.  Tail  always  crested-penicillate ;  interparietal  more  than  twice  as  broad  as 

long ;  no  supra-orbital  bead Fenidllatus  group. 

2.  Tail  never  crested-penicillate;  interparietal  less  than  twice  as  broad  as 

long;  a  distinct  supra-orbital  bead  (largest  forms  known). 

Faradoxus  group. 
{h)  Bind  foot  $kort  and  hroad: 

3L  Tail  not  c|e8ted-penicillate ' Hispidus  group. 

E  OccirrT  bulging  posteriorly: 

4.  Tail  crested-penicillate  ;  ears  very  long Californicua  group. 

list  of  species  and  subspecies  herein  described. 

L  Faseiatas 

KFaaeiatns  flaveacena. . . 
1  Flavoa 

I  Bimaculatns 

4.  Loogimembria 

5.  Apaehe ^Subgenus  Pcro^na/A u«  (proper). 

6.  loomatua 

7.  Ifontieola 

8.  Olivaceas 

6*.0iivaeeiia  amoenua 

9l  Formoana ^ 

10.  Intermedius ^ 

11.  FallAX I 

II  Obaeoma }FeniciUatu$  group. 

UL  Spinatna I 

li  raiicillatos j 

^^^'^^^''!^rr.T^^^^  [subgenus  C..^..^u.. 

tt-Paradoxua  apilotus. .. .  \  ^^^^^^  K«>«P 

KEY  TO  SPECIES  AND  SUBSPECIES  OF  PEROGNATHUS. 

In  the  preparatiot)  of  the  following  key  tlie  dichotomous  Kysteui  has 
beeo  followed  becaase  of  the  manifest  advantage  it  affords  in  presenting 

*Ckmt9iipu$,  in  reference  to  tbe  stiff  bairs  of  these  animals  compared  with  the 
of  PmvgmatkM  proper.    The  type  is  Chatodipua  apinatuB  sp.  no  v. 
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in  alternative  couplets  the  characters  employed,  and  also  because  it 
permits  the  use  of  antithetical  diagnoses  throughout. 

External  characters  have  been  selected  whenever  feasible,  in  order 
to  increase  the  usefulness  of  the  key. 

For  greater  convenience,  subspecies  have  been  treated  as  species, 
both  in  the  key  and  in  the  tables  which  follow : 

Mastoids  projecting  behind  plane  of  occiput ;  mastoid  side  of  parietal  longest 

(subgenus  Perognaihvs). 
a'  Tail  erested-penicillate ;  pelage  ooar$e. 

Antitragas  lobed ;  hind  foot  26 ;  tail  vertebrsB  ^  longer  than  head  and 

body .farmoms. 

a*  Tail  not  crested-peniclllate  ;  pelage  fine  or  $ofi, 
b^  Antiiragus  lobed  ;  size  rather  large  (tail  vertebrte  longer  than  head  and  body), 
e'  Fur  of  belly  plumbeous  at  base. 

Hind  foot  about  24.5 amotwu. 

Hind  foot  about  21 mtmUGoia. 

(?  Fur  of  belly  white  to  roots  of  hair olivaoe^iM, 

&>  Jniiiragua  not  lobed;  size  medium  or  small. 
d'  Tail  vertebrae  longer  than  head  and  body. 

Audital  bnllsB  meeting  in  symphysis  anteriorly Hmmatm, 

Audital  bullie  not  meeting  anteriorly longimembrit, 

(P  Tail  vert^brsB  not  longer  than  head  and  body. 
«i  Tail  vertebras  nearly  as  long  as  head  and  body. 

Lower  premolar  about  half  as  large  as  last  lower  molar  ......apatfAe. 

e'  Tail  considerably  shorter  than  head  and  body. 
/*  Tail  vertebrte  about  60. 

Upper  parts  olive-green fasciatMi. 

Upper  part  yellowish-brown ftaveaoe1i$, 

p  Tail  vertebrae  about  40. 

Hind  foot  15 ;  lower  premolar  longer  than  broad flavut. 

Hind  foot  17 ;  lower  premolar  broader  than  long bimaculaUu. 

Mastoids  not  projecting  behind  plane  of  occiput ;  mastoid  side  of  parietal  not 

longest  (subgenus  Chcetodipun). 
Occiput  truncatkd  posteriorly. 
¥  Hind  foot  long  and  narroto. 
c'  Tail  crested-pen icillate  ;  no  supra-orbital  bead  (Penicillatus  group). 
d^  Spines  or  bristles  on  rump, 
e^  Interparietal  strap-shaped ;  rump  spines  small. 

Tail  very  long  (vertebra)  106) ;  pelage  coarse intermedius. 

Tail  shorter  ( vertebraB  92) ;  pelage  finer obscurm, 

e^  Interparietal  broadly  pentagonal ;  rump  spines  large. 

Hind  foot  24  ;  lower  premolar  larger  than  la«t  molar fallcx. 

Hind  foot  21 ;  lower  premolar  smaller  than  last  molar spinatus. 

<P  Xo  spines  or  bristles  on  rump. 

Hind  foot  about  25 penicillatvt, 

(^  Tail  not  crested-pen icillate ;  a  distinct  supra-orbital  bead  {Paradoxus  group). 

Hind  foot  26 ;  ear  without  distinct  spot paradoxus* 

Hind  foot  23;  ear  with  distinct  dark  spot spilotus, 

¥  Hind  foot  short  and  hroad. 

Tail  not  crested- pen  ic  ill  ate  (HiMpidus  group). 

Hind  foot  21.5;  lower  premolar  larger  than  last  molar hitpi^us* 

a*  Occiput  buixiinq  posteriorly. 

Tail  crested-penlcillato ;  ears  very  long  (Californicus  group). 

Whit^  apinea  confined  to  rnrap oalf/bnHotM. 

Will te  spines  extending  forward  ou  HauVa 
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ARRASrOEMKNT  OF  8PECIBS  AND  SUBSPECIES   BY  nAIRINKSS  OF  80I.ES. 


'Entirely  naked* 


Me  of  bind  foot..<< 


Posterior  i  hairy 


Posterior  i  hairy  . . » . 


formosns. 

fallax. 

iiiternicdius. 

obHCuriiH 

spin  at  U8. 
i  peniciliatns. 

cali  for  Ulcus. 

urmatns. 

paradoxus. 

spilatus. 
^hispidus. 


{fasciatns. 
flavesceus. 
flavus. 
apacbe. 

iinornatus. 
lougimeniUris. 


Posterior  ^  hairy .^ 5 


olivaceuR. 
amcenus. 


UOLASGEXEST    OF    SPECIES    AND    SUBSPECIES    BY    RELATIVE    SIZE    AND    SHAPE    OF 

LOWER  PREMOLAR. 


L  81ZK  OF  Lower  Premolar  compared  with  Last  Molar. 


Larger. 

Califomicns. 

Armatns. 

Hispid  ns. 

Intermedins. 

Fallaz. 

Obecnms. 

Penicillatus. 

Formoflus. 

Flavns. 

Longimembris. 


SmaUer. 


^ache. 

Bionticola. 

Olivaceus. 

Amoenns. 

Bimaculatns. 

Flavescens. 

Spinatus. 


About  equal. 


Paradoxus. 
Spi  lotus. 
Inornatus. 
Fasciatns. 


t  Hklattve  Proportions  of  Crown  of  Lower  Premolar. 


f«.)  XotieuMy  longer  than 
Inroad. 

Califomicns. 
Armatns. 
Flavna. 
FaUax. 


(6.)  About  a*  broad  as  long. 


Paradoxus. 

Spilotus. 

Hispidas. 

Intermedius. 

Formosus. 

Flavescens. 


InomatuR. 
Olivaceus. 
AruflBuuR. 
Monticola. 

Longimembris. 


(e.)  Broader  than  long. 

Apacbo. 

Kimaculatns. 

Penicillatus. 

FasciatuH. 

Obscurus. 


J.  Relative  Shape  of  Crown  of  Lower  Premolar. 


(L)  Narrowest  anteriorly. 

Paradoxus. 
Spi  lot  ns. 
Califomicns. 
Intermedins. 
Obscnrns. 
Fallaz. 
*   Penieillatns. 
Formoana. 
MoBtieola. 


(2.)  Narroveet  fxtemaUy. 


Apacbe. 

Inornatus. 

Olivaceus. 

Amoenns. 

Fasciatns. 

Formosus. 

Spinatns. 


(9.)  JHub'triangular. 

Apacbe. 

Fasciatns. 

Spinatns. 


8 
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ARRANGEMENT  OF  SPECIES  AND  SUBSPECIES  BT  SHAPE  OF  IKTERPARIBTAI 

y    ^    Shield-Shaped  or  equarish-pentagonal  (ratio  of  leDgth  to  breadth  above  i 


Inomatus. 
Apache. 
Longimembris. 
Bimaculatns  (f). 
Fasciatas. 


Flavos    (anterior  angles 

ronnded). 
Olivaoens. 
AmoBnus. 
Monticohi. 


Formoaus    (p<Msterio 

glee  rounded). 
Flavescens. 


BrtHidly  pentagonal  (ratio  of  length  to  breadth  below  60). 


Penicillatus    (posterior   angles 

ronnded). 
Fallax. 
Spinatns. 


Paradoxus. 

Spilotns  >  posterior  angles  rounded; 
Hispidns  $  strongly  diven^ent  antei 
Califomicus  (convex  posteriorly). 


Strap-shaped  (ratio  of  length  to  breadth  38.2  to  46.6). 
Obsonrus.  Intermedins. 


Arrangement  of  species  and  subspecies  by  parietal  proportions, 

[By  longest  side.  1 


Mastoid  side 
longest. 

Median  and  fh>ntal 
sab-eqnal. 

Frontal  and  pos- 
terior snbequal 
(median  shorter). 

Frontal,  posterior, 

and  median 

sub-oqnal. 

Apache. 

Inomatus. 

Longimenibris. 

Flavus. 

Bimaonlatas. 

Fascist  OS. 

Flavescens. 

Formosas. 

OlivaceoB. 

AmoBnas. 

Moniicola. 

Paradoxus. 
Spilotas. 
t  HiRpidas. 
Fallax. 
Intern)  odios. 
Obscuros. 

Califomicns. 
Penicillatus. 

Spinatns. 
Armatus. 
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PEIiOGXATHUS  FASOIATCS  MaximUiau. 

rm-offHVlhiui  ftuolalut  Mnx.  WIeii,  Novn  Acta  Acftd,  Cibh.  Leop.  C»n)l-,  Xtx,  I, 
:i6!)-3T3,  p!.  xxk:v  (cnl.).     Tt/p*  I'niui  Ihs  Upjii-r  MisBoiiri  nea 
■svilh  Oie  Yellowstone. — Max.  Wieil,   Re^iaa  in  das  iunere  Nord  Aitt 

/'(rDfrnarhui /dpiij  Biird,  Mammals  of  Nortli  Amerioa,  1S57, 423-135  (in  pArto 


rjunction  of  Tallo<irHtoii< 


anil  HUsoart  I 


MeaauremenU- — Tobil  len^ti,  135;  tail  yertebric,  60  (taken  in  tlet 
collector).  Hiud  foot,  17.5;  ear  from  crnwo,  4.5  (measured  from 
skill). 

Qftieral  cbaraeterg. — Size  small  (iDtennediate  between  penic 
and  longimemhrig)^  ears  eiuEtll,  well  liaired  on  both  Bides,  partiof 
on  the  iutlexed  upper  portion  and  ou  the  base  below;  no  antS 
lobe;  tail  nearly  a-i  long  as  bead  and  body,  not  crested  or  pet)i<d 
posterior  half  of  soles  baired ;  pelage  soft. 

Color. — Almve,  between  olive  greeu  and  olive-gray,  faintly  snSatM 

with  pale  fulvous,  and  finely  lined  with  blackish;  a  light  fulvons  la& 

I  eral  stripe" ;  under  parts,  including  fore  lega  and  feet,  white  to  roofs  of 

I  hairs.    Tail  not  bicolor,  but  slightly  paler  below  than  above.    Ears 

with  a  light  yellowish  patch  ou  inflexed  upper  portion,  another  on 

'  lower  margin ;  a  larger  jiatch  of  same  color  behind  each  ear. 

Cranial  and  dental  characters. — Skull  rather  small,  moderately  arched; 
mastoids  largely  developed  and  projecting  slightly  behind  planv  d 
occiput  (ratio  of  inastoid  breadth  to  basilar  length  of  Hensel,  68.3;  of 
intermastoid  breailth,  2'2.1];  audital  bulhe  separated  by  less  than 
breadth  of  basispbenoid ;  interparietal  pentagonal,considerab]y  broader 
than  long  (ratio  of  length  to  breadth  60.6);  nasals  not  e:£tending  qnito 
60  far  posteriorly  as  nasal  branch  of  premaxillaries ;  mastoid  border 
of  parietal  longest;  coronoid  process  of  mandible  rather  long.  Upper 
premolar  hardly  as  broad  as  firnt  molar;  second  and  third  molars  suc- 
cessively narrower.  Lower  premolar  about  the  size  of  last  molar,  its 
crown  broader  than  Iong,t  much  narrower  externally  than  internally, 
and  antpriorly  than  posteriorly ;  first  lower  molar  conspicuously  the 
■largest  toolh ;  second  and  third  successively  smaller;  deciduous  lower 
premolar  nearly  twice  as  long  as  broad,  as  usual  in  the  genus. 

Oenerat  rcmarlm. — PeroffnathvH /ascialKs  is  remarkable  among  matn- 

mats  for  the  olive-green  color  which  pervades  its  up()er  jtarts.    A  trace 

•  TbrougluHit  tliifl  |>a;H<r  I  lie  ti-rni  iuleral  rliijit  ia  appllert  to  tliB  tHwnj  baud  wUetl 

iiminltf  eepurattis  t1i(i  olor  uf  tlie  upper  pnrl«  frtiui  the  white  vf  lli«  niiilor  parts.     It 

mnat  not  be  anppusi'il  to  iniplf  tbt>  »!ii»ti<iiuc  uf  a  teal  stripe  frj/iiiii  the  color  of  (ba 

I    upper  pnrt»,  such  as  is  pn-Heut  in  many  of  tbe  groniid  sifiiirreb. 

tin  tbn  genus  rerognathuM  tlio  dvoiduniiB  lower  premolar  ut  ft  long  time  in  fatUlif 
pitt,  &n<l  In  thoRMD  of  yonngskulla  eaie  must  be  taken  not  to  mlxtnkeit  forlb* 
yranoti  Intiger  tbau  broad,  ami  bat,  Ave  welI-dcveIopAd« 


il.Mlo  im 


and  a  posterior  p 


>D  plnte  IV, 


;.  i>- 
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of  the  same  tint  occurs  in  its  congeners  P.  olivdceits  and  P.  oUvaceus 
aai<enu8,  but  it  is  only  a  trace.  In  size  it  ranks  ainou|i^  the  smaller 
members  of  tbe  genus,  being  little  larger  than  longimembris. 

Just  fifty  years  ago  (in  1839)  this  beautiful  species,  the  type  of  the 
genns  Perognathus^  wasaccurately  described  and  figured  by  Prince  Maxi- 
milian from  specimens  collected  by  himself  near  the  junction  of  the  Yel- 
lowstone with  the  Missouri.  Prom  that  time  till  the  present  it  has  never 
bwn  recognized  by  its  right  name,  but  has  been  confounded  with  Ferog- 
MtkH$  flavHS^  a  very  different  animal.  The  origin  of  this  confusion 
has  been  already  explained  in  the  introductory  portion  of  the  present 
paper. 

PEROGNATHUS  PASCIATUS  FLAVESCENS  subsp.  nov. 

fmgmuikuB  fiaru9  Baird,  Mamm.  N.  Am.,  1857,  423-425  (in  part  only). 

Tjp«  fBi?  3  Ad.    From  Kennedy,  Nebraska,  June  11,  1888.    Vernon  Bailey. 

Measurements. — Total  length,  136;  tail  vertebrie,  03  (taken  in  flesh 
bj*  collector).  Hind  foot,  17 ;  ear  from  crown,  4  (ineasnred  from  dry 
skin). 

General  characters. — Size  of  P.  fasciatuSj  with  ears  and  tail  as  in  that 
qiecies ;  i»elage  coarser. 

Color. — Above,  pale  yellowish-brown,  lined  with  blackish,  without 
trace  of  the  olive-green  of  fasciatus;  sides  with  a  ])ale  fulvous  lateral 
atripe;  under  parts,  including  fore  legs  and  feet,  white  to  base  of  hairs; 
etr  with  a  whitish  spot  on  indexed  upper  portion  and  another  on  inferior 
man^o.  The  dark  hairs  of  the  back  do  not  reach  so  far  down  on  the 
iaoe  and  sides  as  in  fasdatus ;  on  the  head  they  are  limited  to  the  tri- 
aagolar  space  extending  from  the  upper  corners  of  the  ears  to  the  sides 
of  the  nose,  leaving  a  broad  zone  of  pale  fulvous  around  each  eye.  The 
end  of  tbe  nose  is  whitish  all  round.  The  absence  of  black  hairs  from 
the  upper  surface  of  the  thighs  leaves  these  parts  pale  fulvous  like  the 
ndes. 

Cranial  and  dentul  characters. — Skull  a  little  smaller  than  that  of  fas- 
datus; vault  of  cranium  more  highly  arched;  mastoids  not  quite  so 
large  (ratio  of  mastoid  breadth  to  basilar  length  of  Ileusel,  77.9;  of  in- 
termastoid  breadth,  ^.4);  interparietal  broader  (ratio  of  length  to 
breadth,  61..5),  sides  much  spreading,  posterior  edge  notched;  audital 
ballap  meeting  anteriorly ;  mastoid  borderof  parietal  longest;  coronoid 
proress  of  mandible  more  slender  and  less  spreading.  Lower  premolar 
slightly  smaller  than  last  molar,  its  crown  squarish  with  rounded  cor- 
ners; not  decidedly  narrower  externally'  than  internally. 

General  remarJcs. — P.  fasdatus  flarescens  is  a  well  marked  subsi)ecies, 
easily  distinguished  from  fasdatus  by  coloration,  by  its  broad  orbital 
ring,  by  tbe  comparative  harshness  of  its  pelage,  by  the  shape  of  the 
crown  of  its  lower  premolar,  and  by  the  fact  that  its  audital  bulla*^  meet 
anteriorly. 
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PEHOG^JATUDS  FLAVtXS  Baird. 

I  Fengnaiku*  Jlaeat  Baird,  Proc.  Acad.  Nat.  Sui.  Pbila.,  Apr.,  IH&S.    J3S    (tjrjM  from 
El  Paso,  Tei.).-Bami,  Mftium.     N.Am.    1(^7.    423-43.';  (in  part  only). 

No.  (85?  J  ad.     From  Mason,  Toiaa,  May  31,  1888.     Ira  B,  Hanry. 

Meamrements. — Total  length  95"""  (takeu  in  flesh  by  collector ;  otlrar 
nieasureuieuta  from  dry  skin);  tail  vertebra),  40  +  (extreme  tip  gone}i 
biiid  foot,  15;  ear  from  crowD,  4. 

General  characttTB. — Size,  smaileist  of  the  known  species;  ear  rela- 
tively large;  no  antitragul  lolie ;  tail  considerably' less  than  head  uiid 
l)oily — perhaps  about  e<iualing  body  alone — not  crested  or  penicillate; 
pelage  soft;  posterior  half  of  sole  sparsely  Laired.     • 

Color. — Above,  light  fulvous,  obscured  by  black-tipped  hftirs  and 
clearest  on  the  sides,  but  no  distinct  lateral  8trii)e;  under  parts,  includ- 
cludiug  fore  legs  and  feet,  white  to  base  of  hairs;  ears  with  a  white 
spot  on  inferior  margin  ;  a  large,  light  yellow ish-bufl'  patch  behiud  each 
ear;  a  broad  ring  of  dull,  pale  fulvous  around  each  eye, 

Cranial  anil  dental  characters, — Skull  very  small,  with  largely-devel- 
oped mastoids,  which  encroach  on  interparietal  and  project  behind 
occipital  plane  (ratio  of  mastoid  breadth  to  basilar  length  of  Hensei, 
T8.5;  of  iuleruiastoid  breadth,  22.8);  interparietal  very  small,  with  an* 
terior  angKs  mnch  rounded  (ratio  of  lei  gth  to  breadth,  78.1);  aiidital 
bullic  meeting  in  symphysis  below  hasisphenoid ;  nuietoid  border  of 
parietal  longest.  Lower  premolar  slightly  hirger  than  last  niular,  its 
crown  longer  than  broad.  First  lower  molar  largest ;  second  and  third  \ 
successively  smaller. 

General  remarks. — Unfortunately,  Baird's  type  can  not  be  found.  His 
original  desmption,  which  is  very  brief,  applies  well  to  the  above 
specimen  from  Mason,  Texas,  except  that  the  tail  was  longer.  Mason 
is  a  little  more  than  400  miles  east  of  El  Paso,  and  is  in  another  faunal 
area;  hence  it  would  not  he  strange  if  future  collections  show  the  EH 
Paso  animal  to  be  diQerent  from  the  one  here  described.' 

PEEOGNATnUS  ISIMACULATUS  sp.  nov. 

From  Fort  WliJiipto.  Arinono,  May 

MmaHrementn. — Total  length,  117""";    head  and  body,  71  (taken  in 
\  fletih  by  coltector).    Tail  vertebne,  40  (bone  left  in  tail) ;  hind  foot,  17}    i 
tear  from  crown,  i  (from  dry  skin). 

•FDJIowiuji  iH lliiird's  vrigtiia!  dejitriplii.ii  in  I'nilr 
"  Peroffnuthtm  JIatag  BHird.- 
mkmIim).    Tail  nearly  01) an  1 
id  Iwliiir.     Hind  fi-et  abort. 
"Color, — Attiivc  yellunjuli  bnfi*,  with  diiaky  tipi  ki  tome  uf  tlio  liaire;  p^lcr  ud 
elurer  on  llio  nldeH.     Ititnniith  auowy  whn«  to  Ibe  ruoU  uf  tbe  hnin.     Ilnini  on  tba 
k  plumlHionn  only  on  tholr  \uina\  half.     Hiiad  and  body,  2fy  inehea.    Tall  to  niid 
f  v«rt0i-rif,  S  IneUi'n.     Hinil  foot  frimi  hnel,  7J  iiicliua  [iimnifeat  error  for  IIrm]. 
"C^ticlfdat  ElPmui  \>y  J.  U.  Ctnrk."     (,Ptoo.  A-oad.  Sal.aoV.  Vto\w.,-sol.  vn, 


— Hncli  siristlor  tlmn  Ibe 
>r  lean  tkau  tbi*  bwly.  bch 


cely  dilfnring  in 
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General  characters. — Size,  small,  about  equal  to  P.  longimemhris ;  tail 
sburt,  hardly  equaliug  body  without  head ;  ear  relatively  large ;  uo 
antitragal  lobe ;  pelage  Boft ;  sole  haired  on  posterior  half. 

Color. — Similar  to  that  ofP.flavus  but  darker,  with  top  of  nose*  much 
darker,  aod  yellowish  |K)s^auricular  spot  much  larger  aud  more  cou- 
ipicQons.  * 

Cranial  and  dental  characters, — Nothing  remains  of  the  skull  but  a 
few  fragments.  The  mastoids,  audital  bulhe,  aud  interparietal  are  al- 
together wanting,  so  that  it  is  impossible  to  ascertain  a  single  cranial 
ehanicter.  The  lower  jaw,  however,  is  in  fair  condition  and  the  teeth 
remain  in  situ.  The  lower  premolar  is  noticeably  smaller  than  the  last 
molar  and  it.s  crown  is  broader  than  lo!:g. 

General  remarks. — P.himaculatusm*Ay  be  distinguished  from  P.  flatus 
by  its  larger  size,  longer  hind  foot  (17  instead  of  15),  and  the  small  size 
of  the  lower  premolar. 

PEROGNATHCrS  LONGIMEMBRIS  (Cones). 

rfirvfMiaKt jNUTM  Baird  [not  Peale],  Mammals  N.  Am.,  1857,  425-426  (from  Tulare 

Coanty,  Cal.)- 
CnBh^dipuB  parvnt  Cones,  Proc.  Acad.  Nat.  Sci.  Phila.,  1875,  303-305. 
ftbfionw  longimtmbrU  Coaes  [proyisional  name],  Proc.  Acad.  Nat.  Sci.  Phila.,  1875, 

306. 

Tjrp«  no.  9856,  9)  U.  S.  National  MuBenni.    From  Fort  Tejon,  Cal.    J.  Xantus. 

Measurements. — Head  and  body,  51"'"'  (from  Coues ;  other  measure- 
mentA  made  by  myself  from  the  alcoholic  specimen);  tail  vertebne,  58; 
peneil,  8 ;  hind  foot,  17.5 ;  ear,  3.5. 

General  remarks. — Ooues  states:  "As  well  as  can  be  judged  from  the 
ioBofficient  material  before  me,  this  species  does  not  difiVr  materially  in 
oolor  from  P.flavus]  and  in  fact  the  only  diagnostic  characters  at  pres- 
ent apfireciable  arc  the  greater  length  of  the  hind  feet  and  tail."  (Proc. 
Aead.  ^at.  Sci.  Phila.,  1875,  304.) 

Fortunately,  I  possess  a  fine  series  of  specimens  from  San  Bernardino, 
Cal.,  which  place  is  only  about  100  miles  from  Fort  Tejon,  the  type 
locality  of  O.  longimemhris.  I  take  i)leasure  in  adding,  therefore,  the 
tbUowing  description  of  an  adult  male : 

^^'  Vtl\  $  ad*    From  San  Bernardino,  Cal.,  May  G,  18^5.     F.  Stophena. 

Ueaeurements. — Head  and  body,  5G;  tail  vertebne,  63;  hairs,  5.5; 
(Uken  in  flesh  by  collector);  hind  foot,  17.5;  ear  from  crown,  4.5 
(measured  from  dry  skin). 

General  characters. — Size,  small ;  ears  rather  large,  without  antitragal 
lobe;  tall  vertebrae  a  little  longer  than  head  and  body;  scantily  haired, 
and  with  a  sparse  terminal  pencil,  uot  crested ;  posterior  third  of  soles 
laired ;  pelage  soft 

(Mar* — Above,  yellowish  brown,  every  where  finely  lined  with  dusky  \ 
rndtm  with  a  lateral  line  of  the  same  color,  but  without  Uv^  dvu:>s^\iA\\^\ 
Wider pmrti^  iaclading  fore  legs  and  feet,  white ;  tall  coucolot^  ^^Vk»^ 


NORTH    AMERlCiN  FA  MA: 

f  ieb,  becouiiug  dasky  toward  tlie  tip.    Tbere  is  a  yellowish  jintch  behiud 
each  ear,  and  u  wliite  »[)ol  at  tbe  inferior  niiirgiii  of  the  ear.    [Some 
Hpecimeiis  have  also  »  white  spot  on  the  infolded  iippei' margin.    Yonng- 
grayish  brown  above,  tail  darker  above  than  beIow,| 
Cranial  and  denial  charact^x. — Skull  fiuiall,  rather  flat ;  iiia^ttoidH  veij" 
luuch  RHolleri,  |irojecting  considerably  behind  plam-  of  occiput  (ratioflfi 
I  mastoid  breadth  to  basilar  length  of  Elensel,  78.C ;  of  intonuasluid,  ^)\\ 
llnierparietal  pentagonal,  nearly  a»  long  as  broiid  (riitio  of  len);tli  t 
I  breadth,  86.4) }  andital  bnlln^  separated  by  full  breadth  of  basidphenoidt 
PtDHstoid  border  of  parietal  longest.     Coronoid  process  of  mandible  mod- 
erately develojied.    Lower  premolar  ulightly  larger  than  last  tuolar,  ill 
crown  8<iniirish,  sliglirly  nan-ower  anteriorly  than  jmstpriorly,  and  ei- 
ternallj' than  internally;  tirst  molar  larger  than  second;  thirdalitj 
'  mure  than  half  as  large  as  seeonU.  ^ 

PEROGNATHUS  APACHE  sp.  nov.  I 

Type  i^i  J  ad.    ApBubo  County.  Arizooa,  Ma;  32,  18B^,  ^t 

Measurement'. — ^Total  length  (measured  in  the  flesh),  140.    Tal^| 

^iud  foot.,  18.5;  ear  from  crown,  4  (measured  from  dry  skin).  ^M 

General  characters. — Size,  medium ;  tikil  about  as  long  as  headW 

ody,  or  a  little  shorter,  not  crested  or  peiiicillate ;  ears  small ;  now 

J^tragal   lobe;  soles  haired  to   base  of  toes;  whiskers   rather  ahfl 

tipelage  moderately  soft.  M 

Color. — Above,  light  tawuy-ochraceus,  finely   and  sparingly  l9 

Kvilb  black,  whieU  does  not  bide  the  ground  color;  under  parts,  fnqfl 

Wtng  fore  legs  and  feet,  pure  white  to  base  of  fur.    Tail  iudtstinctlKl 

HCOlor,  yellowish  above  and  whitish  beneath.     Ears  with  au  iudi^fl 

■vhitish  spot  on  lower  margin.     Un  the  buck  the  plumbeous  basal  fl 

tion  of  the  fur  octiupies  less  than  half  the  length  of  the  liairs.  ■ 

Cranial  and  ilentat  chnracterit. — Skull  a  little  larger  than  that  ofl 

ffOHviatUH,  nearly  flat;  mastoids  greatly  swollen,  reaching,  perbaiMJfl 

maximum  of  devolopment  seen  iu  the  genus,  uud  projecting  backlM 

behind  the  phme  of  the  occiput  (ratio  of  luiistoid  breadth  to  bifl 

length  of  Heusel  70.'i;  of  intermantuid  breadth  21.7);  interparietal jM 

tagonal,  very  small,  sides  scarcely  ilivergent  anteriorly  (ratio  of  U3 

to  breadth  7S.0);  auilital  bullae  meeting  in  a   symphysis   beloWj 

basisphenoid ;  nasals  ending  posteriorly  almost  on  a  line  wKfa  ^U 

branch  of  premaxilluries  ;  mastoid  border  of  piirietal  longest ;  corofl 

process  of  mandible  rather  snutlt.     Crown  of  upper  premolar  nOTTH 

than  first  molar;  lower  premolar  very  small,  scarcely  half  at)  lar^n 

alaat  molar,  its  crown  broader  than  long,  subtriitngiilar.  j 

■    General  remarks.  —P.  apache  is  the  ycUoira  t  s|)ecie8  thus  tax  difl 

ftred,     Iu  size  it  is  a  tittle  larger  than  P.  famatm.     In  the  gre>M 

fcelopment  of  the  msixtoids  and  consequent  Hmallnesti  of  the  IhQH 

m/etalit  closely  a/ipi-oacliea  P.  inornaliu.  J 
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PEEOGNATHUS  INORNATUS  sp.  nov. 

fmatktu  partus  Bftird,  Mamm.  N.  Am.,  1857,  425-426. 
rpe  No.  iim  S  Jg'  &d*    Fresno,  California. 

isurements. — (Taken  from  alcoholic  specimen  before  skinning  ont 
)  Total  length,  137 ;  head  and  body,  65 ;  tail  vertebrsB,  71 ;  pen- 
;  bind  foot,  18.5;  ear  from  crown,  4. 

leral  ekaraeters, — Size,  medium,  about  equaling  P.  apache^  which 
atly  resembles;  tail  a  little  longer  than  head  and  body,  not  crested; 
kther  small;  no  antitragal  lobe;  posterior  third  of  soles  haired; 
[ers  rather  shorty  pelage  rather  soft. 

or. — Owing  to  long  immersion  in  alcohol  it  is  impossible  to  be  sure 
i  original  color.  Apparently,  however,  it  was  a  light  yellowish- 
1  not  onlike  that  of  P.  apache^  but  faintly  lined  with  blackish. 
\nial  and  dental  characters,—  Skull  similar  to  that  of  P.  apache  in 
nd  shape,  but  even  flatter,  and  narrower  interorbitally;  mastoids 
Ij  swollen  and  projecting  considerably  behind  plane  of  occiput 
of  mastoid  breadth  to  occi  pi  to-nasal  length,  55.6);  audital  bullsB 
Dg  anteriorly  in  symphysis;  interparietal  very  small,  squarish- 
gonal  with  sharp  angles  (ratio  of  length  to  breadth,  84.8) ;  nasals 
1^  considerably  short  of  nasal  branch  of  premaxillaries ;  mastoid 
r  of  parietal  longest.  Goronoid  process  of  mandible  rather  large, 
r  premolar  about  the  size  of  last  molar,  its  crown  squarish,  slightly 
wer  externally  than  internally. 

\er€Ll  remarks. — In  size,  proportions,  and  (?)  color  P.  inornatus  closely 
ibles  P.  apache.  Its  skull  also  bears  a  striking  resemblance  to  that 
\ckej  bat  is  narrower  interorbitally  and  has  shorter  and  more  slender 
I.  The  lower  premolar,  however,  is  very  different,  being  about 
se  of  the  last  molar  instead  of  only  half  as  large,  and  its  crown  is 
ish  instead  of  subtriangular  as  in  apache.  From  P.  longimembris 
tasily  distingnished  by  its  much  larger  size. 
ry  probably  this  is  the  species  described  by  Baird  as  P.  parvus, 
rpecimen  was  very  young  and  was  mounted.  Its  mutilated  and 
I  remains  afford  no  positive  characters,  but  the  length  of  its  hind 
[18"^,  as  given  by  Baird],  and  the  circumstance  that  it  came  from 
B  Elver,  Tulare  County,  Gal.,  a  locality  only  a  few  miles  distant 
Fresno,  suggest  the  probability  of  its  identity  with  the  present 

OS. 

PEBOGNATHUS  OLIVAGEUS  sp.  nov. 

rpe  WA  3  •    KeltoD,  Utah,  October  24,  1886.    Vernon  Bailey. 

Miurements. — ^Total  length  to  end  of  vertebrae,  184 ;  tail  to  end  of 
bne  101;  pencil, 9  (taken  in  flesh  by  collector);  hind  foot, 23;  ear 
erowD,  5  (measured  from  the  dry  skin). 

ural  duwaeters.Size  ratber  large ;  ears  medium,  ^\t]i\  aaWtMb^^ 
}m^^Mboat MB  high  a8  broad;  tail  slightly  peniciWale^TiotiioXvQMr 
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biy  crested,  its  vertobrie  longer  tb»Q  heail  and  bodj- ;  sules  bai^^^| 
l>ot)terior  fonrrb  ;  {>elagu  soft  and  silky.  ^^^| 

Color. — Above,  yellowish-browo,  lluelj-  inixei]  witli  black,  and  ti^^| 
with  olive,  thotigli  not  &o  distinctly  as  iu  P.  /aaciatun  ;  below,  ^^H 
wbite  to  roots  of  hair.  Tail  bi(M)lor :  above,  proximal  half  like  the  ^^H 
distal  half  becoming  sooty-brown;  betow,  whit«.  There  is  a  di(^^H 
white  spot  on  the  inferior  margin  of  the  ear  which  reaches  up  t)^^| 
baeie  of  the  aiititrugal  lobe.  SH 

Cranial  and  dental  ekaractera. — Skull  rather  large,  moderately  sreb^H 
mastoids  greatly  developed  (ratio  of  mastoid  breadth  to  basilar  Inf^H 
of  Heu8el72.4;  of  iatermastoid  breadth  2!).l);  interparietal  rouQ^H 
bbield- shaped  (ratio  of  length  to  breadth  70.5);  nasals  not  itMU^^| 
qnite  BO  far  back  as  nasal  branches  of  premaxillaries;  aaditut  M^H 
separatee]  anteriorly  by  less  than  full  breadth  of  basispheaoid ;  niai^^| 
bonier  of  parietal  longest.  Coronoid  process  of  mandible  modeiaj^H 
long.  Lower  premolar  slightly  smaller  than  last  molar;  its  0|^^| 
siiuarisb,  slightly  narrower  externally  than  internally ;  first  and  UQ^| 
molars  snbequal.  ^^t 

General  remarlcs. — P.  oHvaceti^  looks  like  an  overgrown  P.  /iwiM^H 
It  has  the  same  soft,  silky  far,  the  same  white  spot  below  the  eac,s^| 
thongh  to  a  less  degree,  the  same  olive  tinge  which  is  so  nuusnal  aindH 
mammals.  But  it  is  much  larger  than  fasciatus,  hus  a  peuiuillate  t^| 
and  a  different  skull.  H 

PKROGKATHUS  OLIVAOEOS  AMfENUS  subsp.  nov.  W 
TypeNo.S^ii!   g-     Kephi,  Utah,  NovtMuberSS,  l&M.     Veru  on  Bailey.  I 

Weaaurementa. — Total  length,  178 ;  tail  vertebra;,  03  (taken  in  tbeflcdl 
by  collector) ;  iieuoii,  9 ;  bind  foot,  24.5 ;  ears  from  crown,  i  {laamu^^M 
ttom  the  dry  skin].  ^^H 

General  characters. — Size  nither  large;  ears  small,  with  aiiEia^^| 
lobe  targe,  a  little  higher  than  broad ;  tail  i>eni<;illate,  not  creBtO^^H 
vertebrte  longer  than  head  and  body;  soles  haired  on  posterior foO^H 
pelage  Doft  and  silky.  ^^M 

Color. — Above,  yellowish-brown,  finely  mixed  with  black,  and  f^l^^l 
tinged  with  olive ;  sides  pale  salmon,  fading  gradually  into  tbp  l|^H 
of  the  under  part»,  which  is  suffused  with  the  same  uolor ;  bi^raof  O^H 
,  pliunheous  at  base.  Tail  indistinctly  bicolor:  above,  proximal  «|^H 
colored  like  back,  but  paler;  distal  half  becoming  sootybrown;  tM||^| 
whittsh.  There  is  a  small  spot  of  yellowish-white  on  the  inferiori^^l 
gin  of  the  ear.  ^41 

Cranial  and  dental  obaracleri. — Very  similar  to  P.  otivamuH,  bat  skllM 
a  little  broader  posteriorly,  and  interparietal  relatively  broader  (raticl 
of  length  to  breadth  06).  1 

Oeneriil  remarkt. — P.  olieaccui  amwHUn  differs  from  P.  uliraceiut  in  , 
having aiiialU'r  wira  with  tiie  lightspot  on  intet'vot  raavft^a^wh.  leMOOU- 
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•picaous ;  in  having  the  fur  of  the  belly  plumbeous  at  base  and  suffused 
vith  salmon,  instead  of  pure  white,  and  in  having  the  hind  foot  longer 
and  the  tail  shorter. 

PEEOGNATHUS  MONTICOLA  Baird. 

IWiyMeftiw  wu>mtieola    Baird,  Mammals  N.  Am.,  1857,  422-423.     Type  from  (f)  St, 
Mary's  Miasion,  Montana. 

Type  ^V  ^       •  U.  S.  National  Mnaenm.    St.  Mary's  Mission  (?),  west  of  Rocky 
Mount      s. 

Measurements. — (From  Baird)  Head  and  body  70 ;  tail  78  +  (tip  broken 
off) ;  hind  foot  21.* 

General  characters. — Size  medium,  a  little  smaller  than  P.  olimcem; 
Mn  medium;  antitragus  lobed;  tail  not  crestedpenicillate;  it8  verte- 
bne  slightly  longer  than  head  and  body ;  pelage  moderately  soft. 

Color, — (From  Baird)  Above,  mixed  cinnamon  and  dusky;  beneath, 
white;  hairs  below  as  well  as  above,  plumbeous  at  base;  a  i)ale  cinua- 
BOO  lateral  stripe;  outside  of  fore  leg  dusky  to  the  wrist;  tail  bieolor. 

Cranial  and  dental  characters. — Skull  a  little  smaller  than  that  of  P. 
iKrueiu,  a  little  larger  ih2i\\  fa^sciatus ;  vault  of  cranium  arched  about 
Mio  olivaceus.  Mastoids  largely  developed,  projecting  sli;>litly  behind 
liue  of  occiput;  andital  bullsB  united  anteriorly  by  symphysis;  inter- 
firietal  pentagonal,  relatively  broader  than  in  formosusy  but  not  so 
broad  as  in  fasciatus  and  Jlavescens  (ratio  of  length  to  breadth  G8.0). 
Butoid  border  of  parietal  longest;  coronoid  i)rocess  of  mandible 
slightly  longer  than  in  olivaceus^  but  not  so  long  an  U\  fasciatus.  Lower 
premolar  smaller  than  last  molar,  its  crown  a  little  longer  than  broad, 
iD<l  narrower  anteriorly  than  jiosteriorly. 

General  remarks. — P.  monticolu  is  a  perfectly  goo<l  species,  whi(;li  has 
cteaped  notice  since  1853,  when  the  type  and  onl.v  known  speci*nen  was 
collected  by  Dr.  George  Suckley.  Its  skull  indicates  ailinity  with  P. 
^Ktaeeus.  In  coloration  it  note  resembles  P.  penicillatus,  but  it  is  so 
von  and  faded  from  long  exposure  to  light  and  dust  that  little  d<*- 
peodenoe  can  be  placed  on  its  present  color.  The  practice  of  moiintiniii: 
nd  exhibiting  type  specimens  can  not  be  too  strongly  condemned.  It 
is  a  relic  of  barbarism  which  modern  museums  can  not  afford  to  per- 
petuate. 

PEEOGNATHUS  FORMOSUS  sp.  nov. 

Type  No.  HU  ^  ad.    St.  George,  Utah,  January  2,  l^K).    Vernon  Hailcy. 

Measurements. — ^Total  length  to  end  of  vertebne,  19.>;  tail  vertebrje, 
111,  pencil  16;  hind  foot,  20  (taken  in  tlesli  by  collector) ;  ear  from 
oown,  6  (measured  from  the  dry  skin). 

*Tlii«ia  this  preaent  measurement  of  the  hind  toot  in  the  nioiiiite<l  .Hpfcini«Mi,  and 
Mnteqaeiitly  muai  he  *  little  leae  than  in  life.    Baird's  uicasurviucut.  (,.n^  \u^A\^  \^  >x 
Utile  too  short. 
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I  General  chanmteni. — Size  large;  ears  very  large;  Autitrafjiil  lolie  con- 
I  eiileratily  biK'ier  tliHu  bruad;  tail  vurtelirici  a  fuarth  louger  tban  head 
I  and  body;  Uil  p(!ni«illat*,  and  cresti-d  above  on  llie  k^rutiiiiil  tUinl|i 
P  sok-xetitifely  naked  to  eii<l  of  huelit;  jielagu  moderately  tiot'C,  not  8oI1d| 
F     as  iu  /'.  olicaveus,  aud  uot  an  har^li  aa  in  pentcillalus. 

Color. — Above,  grizzled  yellowish- brown,  with  auabandatitndmixtBfl 

of  black* tipped  liairii  (this  uulor  reaetiiog  duwti  on  tbe  arms  to  tlte  ll 

}     bowH);  below,  white  to  roots  of  hairs;  lateral  Hue,  faint  and  imrro* 

tail,  bicolor:  above,  proximal  third  eolored  like  back,  then  gradual^ 

becoming  darker  until  the  distal  Lalf  is  dark  sooty-brown;  lieloff,  j^ 

,     lowish-wbile,  cxueitt  the  iteueil,  which  is  dark  ou  both  sides. 

I        Cranial  an'i  <lciital  characterg. — Mastoids  largely  developed  (ratJo  4 

I    mastoid  breadth  to  basilar  length  nt'Uensel  76;ofinter-iiiastoid  breadd 

I     31.^);  interparietal  pentagonal,  with  posterior  angles  rounded,  conaii 

urably  broader  than  long  (ratio  of  length  to  breadth  C9);  aadital  btiBI 

meeting  anteriorly  in  a  symphysis;   mikstoid  border  of  parietal  longeaCf 

mastoid  bar  of  squamosal  reduced  to  a  mere  Kpienle,  which  ilisuppeU 

above  the  meatus;  coronoid  proeessof  mandible  minute  and  depressed-* 

not  nearly  ao  prominent   as   in  oUmccus.     Upper  premolur  broadi 

tban  first  molar;  lower  premolar  larger  tban  last  molar,  its  crown  aba 

I    as  broad  as  long,  coaspienonsly  narrower  anteriorly  than  post«Hor(| 

I     its  posterior  casp  nearly  as  broad  aa  second  molar;  last  lower  molj 

I    smaller  than  nsuni  in  the  group. 

I  General  remarin. — This  elegant  species,  which  I  have  named  Perogm 
I  thtta/ormoiim,  is  the  largest  of  the  subgenus  Perognathua,  fi-om  ull  ollH 
I  members  of  which  it  differs  in  the  possession  of  a  very  hmg  aud  bea^ 
created  tail,  the  vertelme  alone  measuring  one-fourth  more  thiin  tt| 
heiul  aud  body.  Its  ears  also  are  very  lung,  about  equaling  those  d 
Chditodipus  fali/ornicwt,  aud  its  soles  are  entirely  naked.  In  fuet,  ten 
ita  external  characters  no  one  would  suspect  it  to  belong  to  the  sol 
genus  Perogaatkux  at  all.  To  use  a  ''  Couesiauism,"  it  has  the  skull  • 
a  Perofjnalhvs  in  the  skin  of  a  Chixtodipv.H. 

PBROGNATHUS  INTKRMEDIUS  sp.  dot. 

Triie  iiu.  ^Un  S  ncU    Mud  ^iiring,  Arixona,  February  SS,  IS»9.     VcrnoD  Bn1<( 
Mtaaurementa. — Tolal   length,  183;  tail  vertebrte,   lOti;  pencil,  ISJ 
,     hiud  foot,  21  (taken  in  Uesh  by  colleotor}j  ear  from  crown,  i.S  (fr 
L     dry  skin). 

I         General  characters. — Size  intermediate  between  spinatus  and  penie 
I    tatua;  tail  vertebra;  much  longer  than  head  aud  body;  tail  oreoleri 
I     penicillaie ;  soles  naked ;  ears  thicker  and  darker  than  in  penicitlatm^ 
'     antitragal  lobe  large;  higher  than  broad;  lateral  stripe  present;  nolCI^ 
1     naked;  pelage  coarse,  with  slight  tendency  to  beeome  bristly  oa  ru 
I     (bristles  about  as  in  obsourug). 

I         Valor, — -\bovn,  drab  gray,  faintly  suffused  with  pale  fulvnnn  anl^ 
kfioarse/j- Jiaeii  witU  Waekish;  lateraV  W^t,  yaVii Mva^a-,  XwaVom^ imdwt'| 
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iui;  fore  legs  aud  feet,  white  to  roots  of  hairs.    Tail,  bicolor;  sooty- 
browu  above,  whitish  beneath. 

Cranial  and  dental  characters. — Skall  intermediate  in  size  between 
ftmicUlatun  aud  spinatuSj  slightly  more  arched  than  that  of  penicillatus; 
Ba^toid.s  relatively  larger  than  in  either  penicillatus  or  spinatus;  audital 
imllie  separated  by  a  little  less  than  full  breadth  of  basisphenoid ;  inter- 
parietal strap-shapedy  much  more  than  twice  as  broad  as  long  (ratio  of 
Ingth  to  breadth  38.2),  its  anterior  margin  only  very  slightly  convex; 
lasais  ending  posteriorly  about  on  a  line  with  nasal  branch  of  premax- 
Danea;  median  and  frontal  borders  of  parietal  subequal.  Coronoid 
[>rocesi$  of  mandible  rather  small.  Lower  premolar  a  little  larger  than 
last  molar;  its  crown  about  as  long  as  broa<l ;  noticeably  narrower  an- 
teriorly than  posteriorly.  Owing  to  the  nearly  straight  anterior  margin 
of  the  interparietal,  the  parietals  are  unusually  long  in  the  median 
ine,  measuring  as  much  along  the  sagittal  suture  as  along  the  frontal 
border. 

Oemeral  remarks. — In  size  aud  coloration  P.  intermedius  closely  re- 
mbles  P.  spinatusj  but  it  has  a  distinct,  though  pale,  lateral  stripe. 
It  has  a  few  small  bristles  on  its  rump,  but  nothing  like  the  long 
gnoved  spines  of  spinatus.  Its  lower  premolar  is  much  larger  than 
tbt  of  spinatus,  and  squarish  instead  of  subtriangular.  It  ditters  from 
pemeillatus  in  size,  coloration,  and  the  tendency  to  develop  bristles ; 
also  in  the  greater  size  of  the  mastoids,  and  in  other  cranial  proportions. 
Prom  P.  obscurus  it  may  be  distinguished  b^^  its  larirer  size,  longer  tail, 
ooarser  pelage,  and  by  cranial  characters.  Perhaps  its  closest  atlin- 
ftiesare  with  P./tiWar,from  San  Bernardino,  Cal.,  from  which  it  differs 
in  being  smaller,  and  in  the  smaller  size  of  its  ears,  hind  foet,  and  rump 
bristles,  and  in  the  nearly  straight  anterior  edge  of  the  interparietal. 

PEEOGNATHUS  FALL  AX  sp.  no  v. 

Type  H!-^  ^  ^'    U*  S-  National  Maseum.     From  San  Boru anlino,  Cal.,  April  21, 
lSej7.    F.  StephenH. 

Measurements. — Head  and  body,  79 ;  tail  vertebrie,  104  (taken  in  Hesh 
by  collector);  pencil,  15;  hind  foot,  24;  ear  from  crown,  G  (taken  from 
itj  skin). 

General  characters. — Size  large;  tail  crested-i)enicillate,  its  vertebne 
mch  longer  than  head  and  body;  ears  large,  thicker  than  in  peHicilla- 
tu;  antitragal  lobe  much  higher  than  broad;  soles  naked;  jwlage 
■oderately  soft  (about  as  in  penicillatus)^  becoming  bristly  on  the  rump. 
The  bristles  are  arranged  and  colored  as  in  spinatus  ;  they  are  larger 
than  in  obscurus^  but  not  so  large  as  in  spinatus. 

Color. — ^Above,  dark  grizzled  yellowish-brown,  profusely  lined  with 
Maek;  lateral  line  pale  fulvous,  covering  the  upi>er  surface  of  the 
fee  leg ;  below,  white  to  base  of  hairs.  Tail  bicolor :  above^  soot^* 
kowB;  below,  wbjt6( 
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\        Cranial  and  dental  characterM. — Skull  large  aud  broa<],  mucb  arched; 

I    mastuids  mClior  aruall  (ratio  of  mastoid  breadth  to  bitsilar  leugtll  si 

I    Heusel,  73.7;  of  intermastoid  brendti),44.!)],  but  sUgbtl;  )»rger  than  l| 

'   penicilUttua ;  iuter|>ai'ietal  mora  tbaa  twice  us  broad  an  long  (ratio  < 

leugtb  to  breadtti,  i5.G) ;  aiidital  liullie  separated  anteriorly  by  aeailj 

full  breadth  of  basispbuiioid ;  nasals  einartciu^te  posteriorly,  exteudinj 

nearly  as  far  bflick  aa  nasal  branch  of  pretnaxillaries;  frontal  Liordet 

parietal  longest,  median  and  posterior  subeqaal.     Coronoid  proceei 

I     mandible  very  short,  not  rising  to  the  level  of  the  condyle.     Uppt 

I    tooth  row  strongly  cnrved,  the  convexity  ontward.    Lower  preiuoli 

largM"  than  last  molar,  its  crown  slightly  longer  than  broad,  and  m 

[    rower  anteriorly  tliau  posteriorly. 

I       General  remnrka. — In  size,  length  of  par,  and  coloration  this  sped) 

[   ifl  intermediate  betwcea  penioUlatus  and  <;ali/ornicwi.    It  is  nearly) 

dark  above  as  caU/or7iu-u»,  and  has  the  lateral  8tri|>e  and  rump  bristle* 

of  that  spe<.'ies.     Its  skiUl,  ou  the  other  liiind,  is  clearly  of  the  pcnirilU^' 

tvg  type.     At  the  same  time  it.  is  more  arched  than  that  of  perticilU 

and  the  plane  of  the  occiput  is  a  little  fuller  posteriorly.    The  coroui 

'    process  of  the  mandible  is  very  short  and  low,  and  the  crown  of 

[   lower  premolar  longer  than  broad,  as  in  eaU/ornicus. 

PEEOGNATHUS  OBSCUKOa  sp.  nov. 

Type  No.  HH  9  i"'-     From  Camii  A|jiiche,Giauc  Coaot;,  Kew  MezLoo,  A 
I88fi.    A.  W,  Anthony. 
I        Measttrementg. — Total  length,  lliS"""  (measured  in  flesh  by  oolt 
I    other  measurements  from  dry  skiu);  tiiil  vertebra;  about  93; 

II ;  hind  foot,  21 ;  ear,  trom  crown,  4. 
I  Qeiieral  characters, — Size  rather  small,  slightly  smaller  than  >pJN 
tail  crested-penicillate,  its  vertebra;  considerably  longer  than  het 
body,  but  relatively  shorter  than  in  petUtillatua ;  ears  large,  model 
well  haired  ;  aotitragal  lobe  higher  tbau  brand ;  tragus  e\-ideiit;, 
feet  large  and  broad;  soles  naked;  whiskers  very  luug,  reachbi 
middle  of  body ;  pelage  rather  soft;  hairs  of  rump  very  long  witbJ 
I    ency  to  develop  bilstles. 

Color. — Above,  drab,  suffused  with  pale  fulvous,  duely  aocl  j 
lined  with  blackish  ;  a  pale  fulvous  lateral  stripe ;  below,  iocladil) 
[    legs  and  feet,  white  to  base  of  hairs,  sutfused  with  very  pale  £ 
I    or  salmon. 

Cranial  iind  dental  characters. — Skull  rather  large  and  Gat^  vers 
interorbitally;  mastoids  small  (ratio  of  mastoid  breadth  tobaaildrlj 
of  Hensel,  74.7;  of  iutcrmastoid  breadth,  4o.9) ;  auditol  bulUftil 
I    rat«d  anteriorly  by  full  breadth  of  biitiispheuuid ;  interparietal  { 
[    shaped,  more  than  twice  us  broad  as  long  (ratio  of  leugth  to  I 
I    46.fi);  nasals  exteudiiig  posteriori]'   nearly  as  far  as  uasal   : 
I   of  premaxillaries;  median  ami  frontal  bonlers  of  paHetal  longeat  aiH 
hgahifqtuti.    Coruiioid  pnicess  of  maudib\u  smaVV.    \wwftv  \«w\ttiiW  maeb'l 
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laiger  than  laat  molar,  its  crown  broMer  than  long,  and  narrower 
uteriorlj  than  posteriorly. 

General  remarks. — P.  obscurus  is  one  of  the  few  known  species  besides 
tfimUus  which  show  any  tendency  toward  the  development  of  spines 
in  the  pelage,  bat  the  small  bristles  on  its  rump  are  hardly  more  than 
a  step  iu  the  direction  of  the  large  spines  of  spinatus.  It  differs  further 
from  Mpinatus  in  its  smaller  size,  larger  head,  broader  hind  foot,  shorter 
tail,  finer  pelage;  in  the  presence  of  a  pale  fulvous  lateral  stripe  and 
asoffasion  of  the  same  color  throughout;  in  having  a  larger  and  flat- 
tnr  ftkall ;  in  having  the  audital  bullre  separated  by  full  breadth  of  basi- 
•phenoid  ;  in  having  the  lower  premolar  larger  than  the  last  molar  and 
its  crown  longer  than  broad. 

PEROGNATHUS  8PINATUS  sp.  nov. 

Type  No,  Jfj^  i  ad.    From  Lower  Colorado  River,  California,  25  miles  below  the 
Needleft,  March  23,  18H9.    VerDon  Dai  ley. 

Measuremetits. — Total  length,  179;  tail  vertebra?!,  104 ;  pencil,  15;  hind 
tMK,  21  (taken  in  flesh  by  collector).  Ear  from  crown,  3.5  (measured 
InxD  drj  skin). 

General  characters. — Size,  rather  small ;  tail  crestedi)euicillate,  its 
vmebne  a  tourth  longer  than  head  and  body ;  ears  moderate,  scant 
kaired;  antitragal  lobe  large;  whiskers  long;  soles  naked;  pelage  very 
€Mrse,  becoming  spinous  on  the  rump. 

Color. — Above,  clear  drab-gray,  grayest  on  the  sides,  coarsely  lined 
vith  blackish ;  no  lateral  stripe;  under  parts,  including  fore  legs  and 
feet,creamy  white  to  roots  of  hairs.  Tail  sharply  bicolor — above,  dusky ; 
below,  white  to  end  of  vertebrae;  pencil  dusky  all  round. 

Cranial  and  dental  chara^cters. — Skull  of  medium  size,  considerably 
onaller  and  more  arched  than  that  of  penicillatus  ;  mastoids  small  (ratio 
of  mastoid  breadth  to  basilar  length  of  Uensel,  73.9;  of  intermastoid 
headih,  48.4) ;  interparietal  broadly  and  flatly  pentagonal,  more  than 
Mee  aa  broad  as  long  (ratio  of  length  to  breadth,  47.9) ;  audital  bullie 
tqarated  by  less  than  full  breadth  of  basisphenoid  ;  nasals  ending  ])08- 
tcriorly  about  on  a  line  with  nasal  branch  of  preniHxillaries  ;  anterior, 
posterior,  and  median  borders  of  parietals  subequal ;  palatines  notice- 
Mj  thinner  than  rest  of  palate.  Coronoid  ))rocess  of  mandible  very 
•mall.  Upper  molar  series  straight.  Lower  i^remolar  smaller  than  last 
Bolar,  its  crown  subtriangular,  broader  than  long,  and  very  much  nar. 
rower  anteriorly  than  posteriorly. 

General  retnarks. — Perognathun  spinatun  may  be  distinguished  at  a 
gbnoe  from  all  other  known  species  of  the  pen  icillatus  group  by  the  large 
aseof  the  spines  on  its  rump.  These  spines  are  arranged  in  three 
|roap8,and  are  of  two  kinds,  namely:  (a)  elongated  black-tipped  bristles, 
vith  fine  awn  points,  occui)ying  the  middle  region  of  the  rump  on  and 
wtsr  the  median  line;  and  (b)  long  white  spines  occupy \\\^  VVi^  ^\^^%  oil 
tke  rawp  BodMitaated  a  little  po8tenoT\y  to  the  first  weiitvoii^A.    T>\^ 
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'  white  spines  are  about  12'"'"  iu  length,  anil  project  far  beyond  (he  hairs. 
All  tbe  8i>ines  are  grooved  lougitudiiially.  P.  obncurus  and  i*.  iniv 
me<Hu8  also  bavo  mni|i  spines,  but  tliey  are  inueh  sumller  and  luas 
spiciion^  tliiiii  iu  gpimitnn,  Perognnthtit  spinattis  i»  the  typu  of  tbe 
genus  Chatwlipun  described  in  tbe  early  part  of  this  paper  («ee  p,  %^ 

PEROQNATHDS  PENICILLATUS  Woodhouae. 

Ferognnthtu  pmenUatut  Woodhoiii 
fi'Ktu  8na  FraDciacn  Moun 
I    Piregnalkuf  jimidUalan  WiKiillmuBn,  Rfjit,   Eipd.  ZnSi   and   Colorado  Rivera. 
{■liMVus,  \bG!i,  4U-!)0,  pi.  S  (blued  on  sanje  apecimeii  ae  above). 
B»lr<I,  Uainumte  N.  Aw.,  ia''>7,  41C,  119,  pi.  XX,  Fig.  5. 

Cuiitw,  ?ruc,  Acud.  Nut.  Bci.  Pliiln.,   leTfi,  SDT-^iB.— Coues,  Mooognipba  K.  An. 
Eodentiii,  187T,  604-SOO. 

Typo  Ko,  2(i7G  (f  ud.  U.  S.  National  Muoeaiu  (inaHnred,  sfcull  itiBide.)    Pron  & 
Fraucisco  Mouulaiii.  Arj^oiiii,  IB.'.!.    Dr.  S.  W.  Wiiodboiigc. 
Mitanurements  (from  Wooiibonse), — Ueud  and  body,  80""";  tail  y 
1  bra;  Uu  [pencil,  I5|;  bind  foot  25.5. 

General  charaftcrs. — Size  large;  tail  crested-peuicillate,  its  vert« 
I  much  longer  than  bead  and  body ;  ears  rather  largu,  uearly  naked ; 
I  titrugal  lobe  higher  tbau  broad  ;  soles  naked ;  pelage  moderately  coaistr 
Color. — Above,  "dull  light  yellowish-brown,  or  tawuy,  lined  witk 
I  dark  brown;"  below,  including  forelegs  and  feet,  white  to  ba^eofhKin^, 
Ino  lateral  stripe.  Tail  bicolor:  above,  "dark  brown;"  below,  wliltef 
I  jwucil  brown  all  round. 

Cranial  and  dcniul  characters. — TJuhnowu  (skull  inside  of  inouote 
[Bpecimen). 

Oeiieial  remarkti. — The  above  described  type  ot  P. pentcinatia  [ktin 
I  in  Ilie  U.  S.  Kational  Museum)  agrees  almost  precisely  iu  size,  proiKM^ 
itions,  and  coloration  (allowing  a  little  for  fading)  with  a  recent  «tpM 
1  nieii  Irom  the  Lower  Colorado,  which  will  be  here  described  in  order  U 
I  put  on  record  its  cranial  characters  so  that  they  may  be  available  fa| 
I'OOniparison  with  those  of  other  members  of  tbe  penicillatns  group. 
No.  jSfli  i  wl.  From  I^wor  C'olurodo  River,  Ari^ouii  (Norton's,  about  S3  n 
iiorMi  of  Yuma),  Murcli  38,  ISfcP.  Ternuii  Bailey. 
MeoKuremenli  (taken  in  flesh  by  collector). — Total  length,  207; 
l-vertebmi,  115;  pencil,  17;  hind  foot,  25;  ear  from  crown,  5.5  (taken  fro 
1  dry  skin). 

General  charactem. — Size,  large ;  tail,  crested-pen i cilia te ;  its  vorte- 
I  bra)  longer  than  head  aud  body ;  ears  large,  nearly  naked ;  atitttragill 
I  lolte  higher  tbau  broad,  a  small  tragal  lobe ;  sole  naked ;  whisknrit  long^ 
Lexleuding  beyond  shoulders;  pelage  moderately  coarse,  not  becumiol^ 
I  bristly  oit  rump  ;  no  spines  anywhere. 

CoUin— Above,  drub-gray,  faintly  sufl'iised  with   light  tawny,  ud 

finely  lined  with  dnsky ;  below,  including  fore  legs  (ind  feet,  pure  wlilta ' 

to  bime  of  hairs  i  n»  lateral  stripe.    Tail  Bhatplybiwilov:  above,  dusky; ' 

/«.'/tfir>  white;  /Mjijoii  duuky  all  rom*ii. 
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Cranial  atul  dental  characters. — Skull  large,  rather  flat;  Diastoids 
mall  (ratio  of  mastoid  breadth  to  basilar  leogth  of  Hi^nsel  G9.1 ;  of  iu- 
taiuastoid  breadth  45);  aadital  bullae  se]>arated  auteriorly  by  full 
lireadth  of  basispheuoid ;  interparietal  broadly  pentagonal,  more  than 
Mee  as  broad  as  long  (ratio  of  length  to  breadth  4G.6) ;  nasals  not 
mching  80  far  back  as  nasal  branch  of  preinaxillaries ;  anterior  and 
posterior  borders  of  parietals  subequal  iu  length.  Coronoid  process  of 
uodible  moderately  developed,  rather  thick.  Lower  premolar  larger 
Sian  last  molar;  crown  broader  than  long,*  narrower  anteriorly  thnn 
posteriorly^ ;  first  molar  a  little  larger  than  second  ;  third  about  half  as 
Urge  as  second. 

General  remarks. — It  must  be  borne  in  mind  that  the  skull  of  Wood- 
lNNise-8  tyi>e  has  not  been  examined,  and  consequently  that  there  is  a 
posKibility.f  however  remote,  that  it  differs  in  important  particulars  from 
the  one  ber&  described.  This  point  can  not  be  absolutely  settled  until 
ether  the  skull  is  removed  from  the  mounted  tyi)e  or  additional  speci- 
Bens  are  collected  from  the  tyi)e  locality,  San  Francisco  Mountain, 
Arizona.  This  locality  is  about  230  miles  distant  from  the  point  on  the 
Lower  Colorado  River  where  the  specimen  here  described  was  ob- 
tained. 

PEROGNATHUS  HISPIDUS  Baird. 

Ftn^MMihuM  kupidM§  Baird,  Mamm.  N.  Am.,  1857,  421-422  {type  from  Charco  Escou- 
dido,  Mexico). 
Type  No.  f^J^  9   U.  8.  National  Mnsenm.    From  Cbarco  Escondido,   Mexico. 
Collected  by  Lieiit.  D.  N.  Coucb. 

Measurements. — Head  and  body,  79™";  tail,  72+  (terminal  portion 
broken  off);  hind  foot,  21.5  (taken  in  flesh  by  collector);  ear  from 
mwn,  4.5  (measured  from  dry  skin). 

General  characters. — Size,  rather  large,  about  equaling  P.  formosiis; 
UimI  foot  remarkably  broad  and  short ;  tail  probably  a  little  longer  than 
httdand  body,  not  crested-penicillate ;  ears  moderate,  thick  ;  antitra- 
gbi  lobi'd;  soles  naked  ;  pelage  harsh,  but  not  much  coarser  than  in 
t,  paradoxus, 

OAor. — "Above,  mixed  cinnamon  and  black,"  not  unlike  paradoxus  ; 
tfolrous  lateral  strii>e;  under  parts,  including  fore  legs  and  feet,  white 
to  roots  of  hair.    Tail  distinctly  bicolor:  above,  durk  ;  below,  whitish. 

Cranial  and  dental  characters. — 8kull  large  ;  vault  of  cnniium  nearly 
lat;   mastoids  moderately  devtioped — larger  than  in  the  pvniviUatus 

'Specimens  from  tbe  Colorado  Desert  in  California,  an<l  from  tin-  Lower  Colorado 
Biver  region  in  Arizona  from  Fort  Mojave  iiortbward,  have  tbe  crown  of  tbe  lower 
|ROK>lar  longer  tban  broad,  wbile  those  from  tbe  region  ai>ont  Ynma  liave  tb(?  crown 
Wpader  than  long.  Powibly  tbese  two  fornin  are  deserving  of  Hepuration,  bnr  it  iH 
^wnfifi^  beat  to  await  tbe  actual  determination  of  tbiH  and  otber  ebaracterH  nntil 
InteDS  of  penidllatwi  are  securt^d  from  tbe  typo  locality  (San  Francisco  Mountain ). 
tThis  poasibility  is  saggested  by  tbe  very  close  external  reHeu\\)\*auco  oK  P.  JurmuKu» 
id  p.  cmilfwrmiemt,  apeoiea  which  renlly  belong  to  widely  diti'ttTttUt  tiucVu>Ti%oi  \Xi« 
M&stowa  by  their  cranial  cbaracten. 


24  KORTH    AMERICAN   FAUNA.  fKaU 

groap,  bat  not  so  large  as  in  oUraceu^  and  fasciatus;   interparietal ' 
broadly  pentagonal  (ratio  of  length  to  breailth  54.2) ;  andital  bulla 
sepanited  anteriorly  by  full  breadth  of  basisphenoid ;  nasals  not  ex-' 
tending  so  far  posteriorly  as  nasal  branch  of  premaxillaries.    Goronoid  ' 
process  of  mandible  long  and  sharp ;  condylar  ramns  nearly  horizontaI| 
upper  edge  turned  down  posteriorly.    Lower  premolar  larger  than  last 
molar,  its  crown  squarish  ;  second  lower  molar  a  little  larger  than  first- 

Note. — Professor  Bainl  included  under  the  head  of  P.  hUpidut  another  specimei^ 
collect^^d  at  Matanioras,  Mexico,  by  Dr.  Berlandier,  which  I  am  by  no  meauB  con- 
vinced i8  specifically  the  same.  This  specimen  (Xo.  tV:/V  I'-  S.  National  MoBeam)  \i  ' 
not  considered  here.  The  above  description,  both  of  skin  and  skall,  rests  solely  oo 
Baird*s  type  from  Charco  Escondiilo.  Its  skull,  unfortunately,  is  broken  in  two  tnuii- 
Tersely  at  the  fron to-parietal  suture.  Both  ends  remain,  however,  together  with  tbf 
jawSy  so  that  the  important  characters  may  still  be  seen. 

PEROGNATHUS  PARADOXUS  sp.  nov. 

Perognathns  fasciatus  Baird  [nof  of  Max.  Wied],  Mammals  N.  Am.,  1857,420-421. 
Type  -ft*A  9  •    Trego  County,  Kansas,  October  17,  1884.     A.  B.  Baker. 

Measurements. — Head  and  body,  100;  tail  vertebrae,  105;  hairs,  2A 
(taken  in  flesh  by  collector);  hind  foot,  26;  ears  from  crown,  5.5  (from 
dry  skin). 

General  characters. — Largest  known  species;  ears  large,  with  anti- 
tragal  lobe  higher  than  broad  ;  tail  a  little  longer  than  head  and  body, 
not  crested  or  peiiicillate ;  soles  naked  along  the  median  line,  bat  hairs 
on  sides  of  heel  concealing  the  bare  portion ;  pelage  harsh  ;  whiskers 
short. 

Color, — Above,  yellowish-brown,  coarsely  lined  with  black ;  sides  ful- 
vous; under  parts,  including  fore  feet,  white  to  base  of  fur.  Tail  bi- 
color:  above,  fuliginous;  below,  whitish. 

Cranial  and  dental  characters, — Skull  large,  and  heavy,  moderately 
arched,  much  higher  than  that  of  any  other  species,  with  a  slightly 
elevated  supra-orbital  ridge  or  bead;  mastoids  relatively  small  (ratio  of 
mastoid  breadth  to  basilar  length  of  Ileusel  6G.2;  of  intermastoid 
breadth  37.9) ;  interparietal  large  and  broadly  pentagonal  (ratio  of 
length  to  breadth  5G.3) ;  audital  buUjB  separated  by  less  than  fall 
breadth  of  basisphenoid ;  nasals  ending  posteriorly  almost  on  a  line 
with  nasal  branch  of  premaxillaries ;  median  border  of  parietal  longest; 
coronoid  process  of  mandible  long,  hooked,  and  directed  strongly  ont- 
ward.  Lower  premolar  about  the  size  of  last  molar  (possibly  a  little 
smaller),  its  crown  squarish,  a  little  narrower  anteriorly  than  poste- 
riorly. Second  molar  slightly  larger  than  lirst.  [This  is  much  more 
noticeable  in  the  young  before  the  cusps  have  been  worn  down.] 
Arranged  in  order  of  si/.e,  the  lower  molariform  series  stands  as  fol- 
lows, beginning  at  the  largest:  m  2,  m  1,  m  3,  pm. 

Ocneral  rcmttrks. — This  is  the  species  which  Baird  wrongly  identified 
as  /\ /(MciatuH  Max.  V7ied,  by  which  uanwi  \t  Via^  \i^^w  Vlwo^u  to  the 
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pmieot  time,  as  already  cxpliiined  in  the  iutro<lnctory  portion  of  this 
IM|ier.  It  is  the  larg^est  of  the  group.  Its  skull  departs  somewhat 
from  the  type  exhibited  by  the  other  species,  as  may  be  seen  from  the 
aeeompanying  figure.  This  is  due  principiilly  to  the  mastoids,  which 
are  relatively  smaller  than  those  of  any  other  species  except  California 
tMM»  As  in  caUfomicus,  also,  the  cranium  is  conspicuously  broader  just 
]■  front  of  the  auditory  meatus  than  posteriorly  ;  in  all  other  species  it 
li 0DI3'  slightly  broader  at  this  point.  The  well-marked  supraorbital 
bead  is  found  in  no  other  species,  though  it  exists  also  in  the  subspecies 
ifilotuM. 

Baird's  original  si>ecimen  from  Chihuahua  (No.  1061,  U.  S.  Nat.  Mus.) 
igrces  surprisingly  well  with  specimens  from  western  Kansas,  the  only 
wtiwfible  difference  being  that  its  tail  is  less  distinctly  bicolor,  is  more 
keavil3*  haired,  and  the  hairs  are  somewhat  longer. 

PEROGNATHUS  PARADOXUS  SPILOTUS  subsp.  nov. 

Tvpe,iikiD,5293  9  a<i-    Fro|i  Gainesville,  Cook  Connty,  Texas;  October  8,  1886. 

G.  H.  Ragsdale. 

Sknll  23096  9  Jg.  a<l.     U.  8.  Nat.  Mas.     Gainesville,  Cook  County,  Texas.    G.  H. 
Ragmlale.* 

Mtagurements. — Total  length,  196;  tail,  95  (taken  in  flesh  by  collector) ; 
ind  foot,  23;  ear,  from  crown,  5  (from  dry  skin). 

Ocneral  characters. — Size  a  little  smaller  than  P.  paradoxus  ;  i>ropor- 
tioDs  about  as  in  that  species ;  soles  naked. 

Color. — Above,  dark  yellowish -brown,  heavily  and  coarsely  lined 
vith  black.  Fulvous  sile  stripe  darker  and  broader  than  \\\  paradoxus^ 
cocroaching  well  upon  the  belly  and  including  the  fore  legs.  Tail  sharply 
bicolor:  above,  fuliginous;  below,  yellowish-white.  The  ears  are  orna- 
Beoted  by  a  blackish  spot  near  the  middle  of  the  incurved  upper  sur- 
[  bee. 

Cranial  and  denial  characters. — Skull  slightly  smaller  than  that  of 
;  t'ndaxus ;  narrower  (ratio  of  mastoid  breadth  to  basilar  length  of 
Bciisel,  63;  of  intermastoid  breadth,  37.3);  nasals  narrower  anteri- 
0riy,  and  extending  posteriorly  as  far  as  the  nasul  branch  of  the  pre- 
■ftzillaries;  8U]>ra-orbital  bead  as  in  paradoxus ;  interparietal  smaller 
ttd  more  rounded  posteriorly  (ratio  of  length  to  breadth  07.5);  audital 
bolix  R<*i)arated  anteriorly  by  less  than  breadth  of  basispheuoid,  as  in 
foradnjrujf ;  basioccipital  naiTOwer  anteriorly ;  frontal  border  of  parietal 
loQ|reAt.  Mandible  lighter,  with  condylar  ramus  shorter  and  directed 
Mch  more  obliquely  upwanl ;  angle  less  spreading.  Dentition  as  in 
P.  paradoxus, 
Oeneral  remarks. — Perognathus  paradoxus  spilotus  is  a  well-marked 

*Unfortanato]y,  mj  skins  of  J\  paradoxun  Hpilotnn  are  not  accompanied  by  skulls. 
'  nsKatioiuil  Maaeam,  however,  has  a  skull  (No.  *2;)09i>)  from  the  same  locality,  which 
;-  )w fiuniahad  the  baais  for  the  present  description. 


ironTrt  ABrElti(rA!r  vavk.k. 
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subspecies,  which  may  he  easilj'  distinguished  by  its  darker  colorntion, 
I  by  thih  blackish  spot  ou  each  ear,  by  the  siiortDess  of  its  hind  foot,  and 

by  tlie  frtct  that  the  tan-eolored  lat#rBl  stripe  extends  out  on  the  fore 
[  leg  to  the  wrist,  while  in  P.  paradnxm  the  fore  leg  is  entirely  white. 
I  Itsdarkercoloriition  autlsputtuduarsmake  it  a  much  handsomer  aiiintd 
I  than  P.  paradoxwH. 

PEROGSATHUa  GALlFORNICUa  sp.  nov. 


tiirt  OmitU.,  V.  S.  Expl.  Etixl.,  Wnfal; 


I  f  Crieetodipvi  parvaa,     I'eole,  Kept.  Mat. 
Vlil,  i«4a  na-M. 
Typo  (JJ^B.    Berkeley,  CalifotuU.     Nov.  ».  IB»<.     T.  9.  Palmer au<l  ChoriMi' 

Meanureiacnta.— Total  length,  ISfi"""  (end  of  tail   broken  off);  hil4 
r  foot,  Mi   ear,  6.     (Another  specimen  from  same   place,  No.  5613 
I  Total  length,  105;  tail  vertebra),  101 ;  hind  foot,  24 ;  cars.  C.5.] 

General  characters. — Size,  Iary;e ;  ears  very  large,  with  antitragal  lohf 

i   considerably  higher  than  Immd;  tail  vertehrm  longer  than  hcMl 

body;  tail  slightly  cre«t^^d  nnd  penicillat«;  pelage  harsh,  with  wblu 

spines  ou  the  sides  of  the  nimp;  soles  broad,  nuked  to  heel. 

Color. — Above,  dark  grizzled  yellowish-brown,  lined  with  black;  llBi 

low,  white  to  base  of  hairs;  a  pale  fulvous  lateral  stripe ;  color  of  tl^ 

back  reaching  elbows.    Xail  sharply  hieolor,  sooty-black  above,  whi' 

f  beneath. 

Cranial  and  dental  ekaracteris. — Skull  long  and  narrow,  mnch  arched] 
I  -mastoids  very  small  (ratio  of  mastoid  breadth  to  basilar  length  of  Uea^ 
ael,   7-1;   of  iiitermnstoid  breadth,  48);    interparietal   large,   convex] 
Itnsteriorly,  about  twice  as  lirood  as  hmg  (ratio  of  length  to  breadi 
IiO.5),  oecipnt  projecting  considerably  behind  mastoids;  audital  bal 
separated  anteriorly  liy  full  breadth  of  hiisispheiiuid;    nasals  (]< 
emarginate  posteriorly,  not  reaching  quite  so  far  back  as  nasal  brai 
of  premasiltaries;  anterior  and  posterior  borders  of  parietal  loni 
and  subeqnal;  coronoid  process  of  mandible  short;   condylar  rami 
nearly  horizontal.     Lower  premolar  slightly  larger  than  last  molar: 
crowu  longer  than  broiwl  aud  narrower  anteriorly  than  posteriorly 
tenor  cusp  well  separated  from  posterior;  first  molar  larger  thau 
ond;  thinl  more  than  half  as  large  as  second. 

Qeieral  remarks. — This  spMies,  which  has  been  heretofore  confonnded 
■with  P.  monficola  of  Biiird,  resembles  P. /ormosu»  in  size  and  coIsTt, 
though  darker,  and  having  a  shorter,  less  crested,  and  more  sharply  bl> 
color  tail,  which  Is  blackish  atn)V6  from  the  very  base,  insteml  of  on  Uib 
terminal  half  only.  Its  skull  diffiirs  materially  from  that  of  any  otb«c 
I  member  of  the  group,  and  approaches  P.  parndoxtts  more  closely  than- 
'  any  other  species.  The  white  spiuea  ou  Ihu  sides  of  the  rump  are 
as  largo  as  in  P./attaji. 
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PBROGNATHUS  ARMATUS  sp.  nov. 

Typo  AVr  9   »<1.  Mount  Diablo,  California,  March  28,  1882.     W.  E.  Bryant. 

McoMuremenUt. — Total  length,  about  160;  head  ami  body,  about  70; 
tiil  vertebne,  about  90;  i)encil,  15;  bind  foot,  24;  car  from  crown,  7 
(from  well- made  skin). 

General  characters. — Size  a  b'ttle  smaller  than  P.  californicm  ;  ears 
Terr  large,  with  antitragal  lobe  higher  than  broa<l ;  tail  cre8ted-])en- 
iciUate;  its  vertebne  much  longer  than  head  and  body;  soles  broad, 
naked  to  heel;  pelage  coarse,  with  white  spines  on  the  flunks  aiul 
BitleH  of  the  rump. 

Color, — Above,  very  dark-grizzled  yellowish-brown,  heavily  lined 
with  black  (much  darker  than  any  other  8i)ecies) ;  below,  white  to 
loots  of  hairs;  a  very  ])ale  fulvous  lateral  stripe,  which  reaches  upper 
ttrface  of  fore  leg.  Tail  sharply  bicolor :  above,  sooty ;  below,  white ; 
ptiDcil,  dark  all  round. 

Cranial  and  dental  characters. — The  occipital  ])ortion  of  the  skull 
ii  absent,  together  with  part  of  the  interparietal,  so  that  no  im])or- 
tint  measurements  or  ratios  can  be  taken.  The  mastoids  are  small, 
ttd  the  audital  bulhe  are  separated  anteriorly  by  nearly  the  full 
hmlth  of  the  basisphenoid.  The  parietals  are  longer  on  the  sagi- 
Ell  rature  than  in  calif ornicus  ;  in  fact,  the  anterior,  median,  and  pos- 
terior b<»rder8  of  tlie  parietal  are  fairly  subequal.  Coronoid  process 
of  mandible  short  and  stout.  Lower  premolar  larger  than  last  molar, 
ite  crown  longer  than  broad,  witli  the  anterior  cusp  well  separated 
from  the  posterior,  as  in  californicns. 

Gtmeral  remarls. — P.  armaius  differs  from  P.  cali/ornicus  in  smaller 
rire,  with  relatively  larger  hind  feet  and  ears ;  in  darker  color,  and 
in  the  forwanl  extension  of  the  white  spines  along  the  Hanks  almost  to 
the  middle  of  the  bo<ly.  The  color  of  the  upper  jiarts  <loes  not  extend 
ao  far  down  on  the  sides  as  in  ealiforninis.  The  greater  length  of  the 
parietals  along  the  median  line  is  another  character  of  importance. 

PoKsibly  future  collections  will  show  that  P.  armafiis  grades  into 
P.  MU/ornicus.    If  so,  it  will  have  to  stand  as  a  subspecies. 

UNDETERMINED  SPECIES. 

In  onler  to  complete  the  present  revision  of  the  group  I  here  intro- 
duce descriptions  of  the  three  remaining  si)ecies  which  have  been  named 
bnt  which  I  have  not  seen.  Whether  they  all  refer  to  the  same  species, 
and  what  their  nearest  congeners  are,  can  not  be  determined  from  the 
iKUerial  now  at  hand.  None  of  their  skulls  have  been  described.  All 
thriiecame  from  the  Pacitic  province,  from  northern  California  north- 
ward.* 


'Nearly  fifteen  yearn  ago  Cones  luado  the  folio  win);  8tat<!ixieui,  YrVi\u\\  \\\  vv\\\Vk\\>} 
■e  to-day :  ^^SpeeimeiiH  of  any  Succomyiue  form  from  Oregon  aud  Vs'ttbXivtv^Xoul^t- 
AM^  Mn  mi  jumeat  speoUl  desiderata.  ^ 
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PEROGNATHUS  rARVUS  (Peale). 

Crieetodiptis  parvus  Pealc,  Rept.  Mamm.  and  Ornith.,  U.  S.  Ezpl.  £xpd.,  Wilkes,  Tm, 
1848,  52-54. 

The  type  of  Peale's  Cricetodipua  parvtm  is  supposed  to  be  not  extant 
It  was  a  very  youug  auiinal;  as  shown  in  au  early  part  of  the  present 
paper  (under  History  and  Xomenclature^  p.  3,  foot-note),  and  its  measure- 
ments indicate  that  it  was  one  of  the  larger  species  of  the  group. 

Following  is  Peale's  original  description : 

Head  ovate;  the  snout  olunj^ato,  pointed,  and  covered  with  hair,  ezoepting  tbe 
nostrils,  winch  are  suiali  and  convulute;  lips  large,  tnmid,  aud  covered  with  short 
hairs;  whiskers  nnnierous,  white;  a  tuft  of  white  hairs  or  hristles  on  the  ohin; 
cheek-ponchcs  spacious,  o]>euing  ontside  of  the  mouth,  and  reaching  from  the  upper 
lip  to  the  throat;  the  cavity  extending  backwards  to  the  ears,  and  lined  with  hair; 
eyes  medium  size  ;  ears  small,  round,  aud  fringed  with  hairs;  fore  legs  small,  thefeet 
moderate,  margined  with  bristly  hairs ;  the  nails  short,  curved,  excepting  that  of  the 
thumb,  which  is  orbicular,  or  resembling  the  human  thumb-nail ;  hind  legs  long ;  the 
feet  large  and  strong,  five-toed  ;  the  middle  one  slightly  longer  than  the  rest ;  inner 
toe  shortest,  reaching  only  to  the  end  of  the  niutatarsal  bones  of  the  others  ;  sU  the 
nails  short,  pointed,  and  slightly  curved  ;  tail  long,  tapering,  and  clothed  with 
short  silky  hairs.  Color  above,  sepia-brown  ;  beneath,  white ;  a  dark  line  croasestbe 
cheeks  beneath  the  cyrs. 

Length  of  the  head  and  bo<ly,  IV-^,,-  inch  ;  head  from  the  noso  to  the  occipnt,  -^ti  inch; 
ears,  -/,;  inch;  tail,  2{^(i  inches;  fore  leg  from  the  elbow,  ^^^  inch;  fore  foot,  -f^  inch; 
tibia,  ^V  i"t-'h  ;  hind  foot,  -^a  inch  ;  metatarsus,  ^,f  iucli.* 

A  single  specimen  of  this  singular  animal  was  obtained  in  Oregon,  but  no  notes 
were  furniHhed  by  the  person  who  obtained  it.  The  formation  of  its  hind  legs  leaves 
but  little  room  to  doubt  that  its  habits  are  similar  to  the  jumping  mice,  Merionm 
Labradoriiis  ( Richardson ),  which  are  inhabitants  of  tho  same  region.  Its  singularly 
large  head,  which  equals  its  body  in  bulk,  its  ample  cheek-pouches,  long  hind  legs, 
and  long  tail,  ])resent  a  general  form  which  is  peculiar  aud  altogether  very  re- 
markable. On  dissection,  the  stomach  was  found  to  contain  a  pnlpy  matter,  whieh 
appealed  to  be  the  remains  of  a  bulbous  root ;  tbe  liver  is  very  large,  and  consists  of 
five  foliaceous  lobes  ;  we  were  not  able  to  detect  any  gall-bladder.  Tlio  specimen  if 
a  female,  aud  presents  the  rudiments  of  a  fourth  molar  tooth  in  each  side  of  the  lower 
Jaw,  which  would  eventnally  have  replaced  the  front  ones,  already  much  worn. 
(Ptale,  Rept.  Mamm.  and  Ornith.,  U.  S.  Expl.  Expd.,  Wilkes,  viii,  lc<4H,  53-64.) 

PEROGNATHUS  LORDI  (Gray). 

Abromys  lordi  Gray  Proc.  Zool.  Soc.  Loudon,    May,  1808,  202  (type  from  British 
Columbia). 

Gray's  descrii)ti()n  of  this  animal  is  as  follows : 

Fur  soft,  abundant,  gray-washed,  with  bluckish  tips  ;  chin  and  underside  of  body 
whitish  ;  tail  tai»ering,  gray,  with  blackish-brown  upper  surface  and  tip;  hair  of  the 
back  dark  lead-colour,  with  a  short  gray  baud  and  minute  black  tip.  •  •  •  f)]^ 
teeth  destroyed.  Length  of  body  and  head  3  inches;  of  tail  3  inches.  It  dififers  from 
IHpodomyn  phillif}8ii  and  other  species  of  that  genus  in  having  no  white  spot  over  the 
eye  at  the  base  of  the  car,  or  white  baud  across  the  thigh. 

*  The  moHt  important  of  thc«io  measurements,  reduced  to  millimeters,  are :  HeMl  aud 
body,  ii]  head  from  nose  to  occiput,  2:i;  tail,  Tx:^;  hind  foot,  20.5. 
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Mr.  Oldfield  Thomas,  curator  of  mammals  iu  the  Britisli  Maseum, 
bas  had  the  kindness  to  re-examine,  at  my  request,  the  type  of  Abro- 
■jfi  hrdi^  and  his  letter  in  regard  to  the  same  has  reached  me  just  as 
this  mauascript  is  about  to  go  to  press.    Mr.  Thomas  writes : 

I  bftTe  the  type  of  Ahromifs  Unrdi  before  me.  It  is  a  PerognathaSf  and,  so  far  as  I  can 
■ike  oat  from  Coaes's  deiscription,  is  the  same  as  P.  mouticola.*  Its  dimeasious  are  : 
Bad  and  body,  74™*";  tail  vertebra)  (perfect),  81™™;  hind  foot  with  claw,  21.8 ;  ear  from 
mvn,  6.5.  The  ear  appears  to  be  just  as  Coues  describes,  with  a  marked  antitrngasy 
bit  DO  anterior  projecting  lobule.  The  diatanco  from  the  tip  of  the  nasals  to  the 
Ml  of  one  of  the  bulla)  is  25.5™™. 

PEROGNATHUS  MOLLIPILOSUS  Coues. 

hnpmikut  wumlieola  Coues,  Proc.  Acad.  Nat.  Sci.  Phila.,  1875,  293-2d6. 

hnfMMtkm$  wioUipilo9U9  Coues,  Proc.  Acad.  Nat.  Sci.  Phila.,  1875,  296  (provisional 

name,  based  on  specimen  from  Fort  Crook,  Cal.). — Coues,  Monographs  N. 

Am.  Rodent ia,  1877,  509-<>12  (same  as  above). 
Type  No.  7251  9,  U.  8.  National  Museum,  Fort  Crook,  Cal.t 

Measurements. — (From  Coues)  Head  and  body,  64;  tail  vertebrsdy  82; 
Usd  foot,  20.5. 

Oei^eral  characters. — (From  Coues)  Size  rather  small ;  tail  vertebraB 
Ittger  than  head  aud  body;  tail  not  crestedpenicillate;  '^autitragus 
vilk  a  great,  flat,  rounded,  upright  lobe";  pelage  very  soft  and  smooth ; 
Mies  naked. 

Mar. — (From  Coues)  "Above  yellowish -cinnamon  lined  with  black- 
■hflbe  latter  predominating;  below,  white";  "color  of  upper  parts  de- 
leeoUingou  the  fore  leg  to  the  wrist'';  a  pale  fulvous  lateral  stripe; 
**Uil  bicolor  to  correspond  with  the  body  colors." 

Cranial  and  dental  characters. — (Not  given.) 

Oeneral  remarks.^}ily  opinion  is  that  this  animal  will  prove  to  be 
idttitieal  with  P.  lordij  and  both  may  be  the  same  as  P.  parvus  of  Peale. 

*  As  I  have  already  pointed  out,  P.  monticola  of  Coue.s  is  a  very  dillereut  animal  from 
f,mmtieola  of  Baird,  and  must  stand  as  P,  moUipUotiuHj  which  see. 

^Yliisspenimon  should  bo  in  the  National  Museum,  but  Mr.  F.  W.  True,  curator  of 
infbnua  me  that  its  number  is  wrong,  and  that  it  cannot  be  found. 


PLATE  I. 

(All  double  naturul  size.) 

1.  (4445)   $   Perognathiis  fasniatwi  Max.  Wio.il.     Dunliaatn  tf/oe.     Fort  Rsifonl,  l):i 

2.  (r)027)   (J    Pcrotjnathus  fandafiia  Jltircsiuuta  MerriAin.     Type.     K«Minedy,  Ncbr. 

3.  (rj047)   $   Pi'.rotjnathu8  fiavus  Baird.     Ma.son,  Tox. 

4.  (o572)   <J   J*vrognathu8  lonfjimemhHs  Coues.    Sai  Hernardiuo,  Cal. 

5.  (41H4)   <J   Ptrog nathu 8  apache  yi^^VTMim,     Type.    Apacho  County,  Ariz. 
C.  (2.S700)  (J   Perofinaihn8  inomatuH  yLevTuxxw,     Type.     Fresno,  Cal. 

7.  (5827)   9   Pcrognatkus  californicus  Mcrrium.     Type,     Berkeley,  Cal, 
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PLATE  II. 

(All  double  natural  size.) 

8.  (5623)  ^  Perognaihus  olivaceutt  Merriam.     Type.    Kelton,  Utah. 

9.  (ri795)  ^  Perognaihua  olivaceua  amanus  Merriam.     Type,    Nepbi,  Utali. 

10.  (l')85)  $   Perognath V8  monticola  liiiwd.     Type,     St.  Mary's  Mission,  Montana. 

11.  (5908)  <J    Perognathua  formo8U8  Merriam.     Type,     St.  George,  Utab. 
12.(22684)^  Perognaihus  fallax  lAerfinm.,     Type,    San  Bernardino,  Cal. 
13.(6000)^   PerognaihuB  intermediualii^ttiskm.     Type,    Mud  Spring,  Arizona. 
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PLATE  III. 
(All  double  natural  size.) 

14.  (2848)   9  Ferognathus  obacurus 'M.evTiam.     Type,     Grant  County,  N.  Mex. 

15.  (61I57)   <J  Perognalhus  apinatua  Morriam.     Type,   Lower  Colorado  Kiver,  Arizona. 

16.  (G20C)   <y  Perognathu 8  penicillatus 'Wooilhouse.     Lower  Colorado  River,  Arizona. 

17.  (1696)    9  Perognathua  hispidus  Baird.     Ty2)e.     Cbarco  Escondido,  Mexico. 

18.  (1544)    9  Fcrognathus paradoxus 'MeTTi&m.     Type.     Trego  County,  Kans. 
19.(23096)  9  Perognaihus  paradoxus  spilotus  Mcrriani.     Type.     Cook  County,  Tex. 
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PLATE  IV. 

(Enlarged  about  ten  times.) 

Perognaihus  (Chajfodipus)  ohacurua  Merriani.     (All  from  Apache,  Grant  County, 
New  Mexico.) 
a  =  left  upper  molariform  series. 
&=left  lower  molariform  series. 
Fij?.  1  (skull  No.  2855).     Young  (viowedobliquely  from  the  side).    Shows  the 
long  deciduous  premolar  in  the  under  jaw,  and  also  the  tri-tnberculate 
cusps  of  the  molars,  which  are  early  worn  away,  leaving  the  crowns  flat 
(as  shown  in  the  succeeding  figures). 
Figs.  2,  3,  4,  5,  and  6  are  camera  lucida  outlines  of  the  crowns  of  the  teeth, 
showing  successive  stages  of  wear.     In  Fig.  2  the  permanent  lower  pre- 
molar has  just  reached  the  level  of  the  crowns  of  the  other  teeth. 
Fig.  2  (skull  No.  2S54) ;  3  (2853);  4  (2S51);  5  (2848  type) ;  G  (2849). 
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Plate  IV. 


PerocnatTiU8  (Cl»todli>Ti8)obgciims    MerrianL 

From  Grsrii  ComtgrjlOT  Hezico. 

liDlflTif  oczii  ieeflL  Oaattn^  the  changed  of  form  and  outline 
zesoltiDg  frcm  the  learin^  dam  of  the  cronnB  with  age. 


MEiStlBEMBNTS. 

'  An  ApDmrronieiiUof  sppfirauna  aro  in  nnJliniitM'is. 

All  MAU.ujlAtuilpoled  liy  I'ield  Agntilfl  uf  tbeDIvifJimnnirinnauri^l  li 
«l[l(  iliF  rollowluj  JtiitrDuliunii: 

(I)  TU  TtiTAi.  i.KXftTii  intliiidliitiiijcn  lictwdcn  tlm  ll|i  i>r  tlin  m 
Ijtn  Iitll  vcirtiiliriii.  h  1h  Uki<Ti  hy  litylDKitifiHiiiiuiil  oii  u  liouid,  wHk  iU,'i 
»  pin  «r  iiprl);lit  jui^t,  ttixl  by  n  rit\f;\ilV'n\tni  Uu<  hnvU  uml  foil  tiy  Asnoild 
Itign  with  oiii.i  tiuntl  wliilu  lii>liliii|-  llx'  lii'iiil  wil^  ihf  utliar;  u  ])iii  !h  t!iMif 
thnbimrilul  Ihn  tu'l  (irthr  vurlebiJi.-.  - 

(i)  Tun  i.HK(ini  "if  tah.  l»  tlm  Icngtli  ol  thp  cbihIbI  vert«l.r«'. 
fTr<;ting  tliit  tuil  iit  rij;bt  ungli^  lu  tlin  linvk,  luiil  {tliicmg  nno  iiciuti  ol 
lli«  bauJdJoiic  at  Ilia  viry  i.i.if,  of  tlic  tail.  Ilin  oUicrst  (ItAtJpPiiil  of 

(3)  Tlio  fllND  rooT  l»  uxMHurod  h;  plAntii|coiiei>olnt  or  Urn  ■!< 
(.-nd»rUieWl  ((lafeoBdnw),  Oiu  utber  at  f Im  t-ip  nf  the  Ibujw&t  ■' 
lUII'^iird  lor  tl>i*  imrpowi. 

Ill  inuatMTlns  t)ii«  hind  fool  lu  ilr.v  hIiIiiii.  Ihi-  fuut  in  Gut  Wiiqr|ieii  i 
Mtlun  until  (Iiu  toea  cnu  liu  Atruiglitviioil. 
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at  Xoitli  Anunican  KamiiKtlt 


wAsnrxoTON 

novru^'ut:^^  i-ni.vi  iNii  nrfrcB 


is  of  apooiineuflare  iu  uiilliinpU're. 
i  AllMAMMii^FoUtct^d  Ij}' Field  Agents  of  tbefivialonnremenBumd  it 
Irilh  lUo  following  iiislruolJouB; 

t  (I)  Till'  TuTAi  LBNGTO  JD  Ibr  ilifliBiica  lielwcen  tlie  ii)'  of  ilio  uoHn  nnil  IIiq  « 
1  Tl>rlub^u^.     It  Is  taken  lij  laying  thu  animal  on  a  bnaiil,  wirll  IU  UOM  in_ 
Ejilii  iir  oprlgbt  iHist,  aai  by  a  rntt:)iir-iiiiig  the  back  niiil  tuil  l>f  turtetidiiiB  tiwS 
'  wtilltt  li«liliii)f  till)  lieuil  nitb  Ibootljer;  a  iiiu  in  llieu  tlri*i 
i>  liuttril  ut  Ibu  eud  uf  tlj)*  vi-rlvbriv, 
I  (2)  TuK  LKKUTH  mr  TAII.  U  tlio  Ir-Hglh  or  llii^  cRiiital  vrrtelirir,    ti  ta  t 
tecting  the  tail  at  riglit.  angle  to  xhe  back,  nnil  plarlue  nne  |>iiiiit  of  Ibe  tftvi^ 
n  liBchlKiimHt  il)«  very  ii"<T  ufibc  latl.  Uii- »tli«'  at  iLi' t[|>«iicl  of  tU8  vetld 
E  (3)  llip  iii\[i  FiioT  iH  iiit'UHnreil  by  t'tadtiK  uuh  |H>iul  of  Ibu  (tivlilcn  ii__ 
J|i<lurtli)>  hm-l  I  calcancum},  iImj  utbrral  lb*  Up  at  tl.ii  lunstrt  claw,  tliS  A(>fai| 
■iiilvjii-'l  for  thin  |uir[ioBii. 

^'  III  iiivuMnriiiij  Dili  lilnil  font  in  Hzy  elclna,  tile  fuut  is  U.  nt  trruppnl  ia  wet  «Lm 
HtOU  UUlil  tlli:  tijca  i:iul  Iw  'ill:aigbtvuuiL 
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U.  8.  Dbpabtment  op  Agbicultuee,  July  17,  1889. 

(IR :   I  have  the  honor  to  transmit  herewith  No.  2  of  North  Amebi- 

ff  Fauna.    It  containA  descriptions  of  a  new  genns,  twelve  new 

cieSy  and  one  new  sub-species;  and  also  a  diagnosis  of  the  genus 

fekatmySj  and  a  synopsis  of  the  known  forms. 

Respectfully, 

G.  Hart  Merriam, 

Chief  of  Division  of 
Ornithology  and  Mammalogy. 
Ion.  J.  yL  Busk, 

JSecretary  of  Agriculture. 
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»ESCRIPTIOXS  OF  TWO  NEW  SPECIES  AND  ONE  NEW  SUBSPECIES  OF 

GRASSHOPPER  MOUSE, 

A  DIAGNOSIS    OP    THE  OBNUS  ONTCHOMYS,  AND  A    SYNOPSIS  OF  THB  SPECIES 

AND  SUBSPECIES. 


By  G.  Habt  Mebbiam,  M.  D. 


A.  DESCRIPTIONS  OF  NXTW  SPECIES  AND  SUBSPECIES. 

ONYCHOMY8  LONGIPES  sp.  iiov. 
(Texas  Grasshopper  Mouse.) 

Type  mi   9  ^A,    Merriam  Collection.    Concho  County,  Texas,  March  11,  1887. 
Collected  by  William  Lloyd. 

MeaMuremenIs  (taken  in  the  flesh  by  collector).—  Total  length,  190™°> ; 
lIuI,  48  [this  measurement  seems  to  be  too  short] ;  hind  foot,  25 ;  car 
iftoai  crown,  13  (measured  from  dry  skin). 

Otjueral  characters^ — Size  larger  than  that  of  the  other  known  repre- 
ioitatiree  of  the  genus,  with  larger  and  broader  ears,  and  much  longer 
told  feet.  Ears  less  hairy  than  in  0.  leucogasterj  with  the  lannginous 
Mt  at  base  less  apparent ;  tail  longer  and  more  slender. 

Color, — Above,  mouse  gray^  sparingly  mixed  with  black-tipped  hairs, 
foA  with  a  narrow  fulvous  stripe  along  each  side  between  the  gray  of 
the  back  and  white  of  the  belly,  extending  from  the  fore-legs  to  the  root 
if  the  tail;  under  parts  white. 

Vraniai  characters. — Skull  longer  and  narrower  than  that  of  0.  leuco- 

lUter  (particularly  the  rostral  portion),  with  much  longer  nasals,  and  a 

Astinct  supraorbital  ^^bead''  running  the  fnll  length  of  the  frontals  and 

there  terminating  abruptly.    The  nasals  overreach  the  nasal  branch  of 

ke  premaxillaries  about  as  far  as  in  leucoga^ter.    The  incisive  forani. 

It,  as  in  O.  leueogasterj  barely  reach  the  anterior  cusp  of  the  first 

lelar.    The  roof  of  the  palate  extends  further  behind  the  last  molar 

ID  in  leueogaster^  and  gives  off  a  median  blunt  spine  projecting  into 

t  pterygoid  /osm,    Tbe palatal  bones  end  anteriorly  exactly  on  ^\vgl^ 
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with  the  interspace  between  the  first  and  second  molars.  The  prespbe^. 
noid  is  excavated  laterally  to  sach  a  degree  that  the  middle  portion  kij 
reduced  to  a  narrow  bar  less  than  one- third  the  width  of  its  base.  The] 
condylar  ramus  is  lower  and  more  nearly  horizontal  than  in  leuoogasUir^ 
and  the  angnlar  notch  is  deeper.  The  coronoid  process  resembles  tM 
of  leucogaster, 

ONYCHOMYS  L0:NGI0AUDUS  sp.  nov. 

(Long  TAILED  Grasshopper  Mouse.) 
Type  ilU  3  a<^-    St.  George,  Utah,  January  4,  1889.  Collected  by  Vernon  B^Skfi, 

Measurements  (taken  in  the  flesh  by  the  collector). — Total  length,  145^ 
tail,  55 ;  hind  foot,  20 ;  ear  from  crown,  10  (measured  from  dry  skin). 

General  characters. — Similar  to  0.  l^ucogaster,  but  smaller,  with  longer 
and  slenderer  tail.  Pelage  longer,  but  not  so  dense.  General  ooklS 
above,  ciuuamonfawn,  well  mixed  with  black-tipped  hairs. 

Cranial  characters, — Skull  smaller  and  narrower  than  that  of  0.  Uwe^ 
gaster;  zygomatic  arches  less  spreading ;  nasais  less  projecting  behioct 
nasal  branch  of  premaxillaries.  The  coronoid  and  condylar  prooesMI 
of  the  mandible  are  shorter,  and  the  coronoid  notch  is  not  so  deepai 
in  leucogaster.  The  presphenoid  shows  little  or  no  lateral  excavati 
The  incisive  foramina  do  not  quite  reach  the  plane  of  the  anterior  ci 
of  the  first  molar.  The  shelf  of  the  palate  projects  posteriorly  con 
erably  beyond  the  molars,  and  terminates  in  a  nearly  straight  line  wiflh^ 
out  trace  of  a  median  spine. 

ONYCHOMYS  LEUCOGASTEK  MELANOPHRYS  subsp.  nov. 

( Black- KYED  Grassiioiteu  Mocse.) 

Typo,  UVl  ^  ^^-    Kanab,  Utah,  December  22, 1888.     Collected  by  Vernon  Bailey. , 

Measurements  (taken  in  the  flesh  by  collector). — Total  length,  154j ; 
tail,  41 ;  hind  loot,  21.     Ear  from  crown  10  (measured  from  the  dry  skiu).  | 

Size  of  0.  leucogaster.  Ear  a  little  smaller.  Hind  foot  densely  furred 
to  base  of  toes.  Color  above,  rich  tawny  cinnamon,  well  mixed  wiA 
black-tipped  hairs  on  the  back,  and  brightest  on  the  sides;  a  distinct 
black  ring  round  the  eye,  broadest  above.  This  ring  is  considerably- 
broader  and  more  conspicuous  than  the  very  narrow  ring  of  leuoogaster* 

Cranial  characters. — Skull  large  and  l)road;  very  similar  to  O.  feiwtf- 
gaster  in  size  and  proportions,  but  with  zygomatic  arches  less  spread* 
ing  posteriorly,  interparietal  narrower,  nasals  not  reaching  quite  so  far 
beyond  the  nasal  branch  of  premaxillaries,  and  antorbital  slit  narrower. 
Presphenoid  moderately  excavated,  as  in  leucogaster.  The  incisive  fo- 
ramina reach  past  the  plane  of  the  first  cusp  of  the  anterior  molar.  The 
condylar  ramus  is  longer  and  directed  more  obliquely  upward  than  in 
leucogaster^  with  the  coronoid  and  infra-condylar  notches  deeper. 

Note. — In  order  to  render  the  preceding  diagnoses  of  new  fonD« 
more  useful,  the  following  brief  descriptions  o^  t\\^  %Vl\3lU%  of  the  two 
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^rioas  ly  known  species  are  appended  for  comparison,  together  with 
igares  of  the  skull  of  the  type  of  the  genus  (0.  leucogaster) : 

OsydboAjr*  leueogtuter  Max. — Sknll  large  and  brood,  with  zygomatic  arches  spread- 
ig  posteriorly.  Antorbital  slit  larger  than  in  the  other  known  species.  Palate 
Mt,  ending  posteriorly  in  a  short  median  spine  (see  figure). 

Oafckomyt  torridtu  Cones. — SkoU  small ,  narrow,  with  zygomatic  arches  not  spread- 
ig.  aod  vault  of  cranium  more  rounded  than  in  any  other  member  of  the  genus.  In- 
Rpsnetal  rtflatively  large.  Nasals  projecting  far  beyond  nasal  branch  of  premaxil- 
■y.  IncistTe  foramina  very  long,  extending  back  to  second  cusp  of  first  molar, 
keif  of  palate  produced  posteriorly  nearly  as  far  as  in  longioauduSy  and  truncated, 
ksfphenoifl  slightly  excavated  laterally.  Mandible  much  as  in  longicatiduaf  but 
Pith  earonoid   process  more  depressed  and  condylar  ramus  more  slender. 

B.  DIAGNOSIS  OF  THE  GENUS  ON7CHOM7S. 

The  striking  external  dififerences  which  distinguish  the  Missouri 
Grasshopper  Mouse  from  the  other  White-footed  Mice  of  America 
Hetperomys  auct.)  led  its  discoverer,  Maximiliau,  to  place  it  in  the 
(mas  Hypudasus  {^EvotomySy  Coues),  aud  led  Baird  to  erect  for  its  re- 
iBptlon  a  separate  section  or  subgenus,  which  he  named  Onychomys. 
ymtSj  the  only  recent  monographer  of  the  American  Mice,  treats  Ony- 
iamy»  as  a  subgenus,  and  gives  a  lengthy  description  of  its  characters. 
however,  some  of  the  statements  contained  in  this  description 
erroneous,  and  the  conclusions  absurd,*  and  since  the  most  impor- 
int  taxonomic  characters  are  overlooked,  it  becomes  necessary  to  re- 
iefine  the  tyi>e.  A  somewhat  critical  study  of  the  cranial  aud  dental 
iharacters  of  Onychamyn  in  comparison  with  the  other  Xorth  American 
(Thite-footed  Mice  has  compelled  me  to  raise  it  to  full  generic  rank, 
[t  may  be  known  by  the  following  diagnosis  : 

Genus  OXYCnOMYS  Baird,  1857. 

Baird,  Mammals  of  North  America,  1857,  p.  457  («N6geuuH). 

Jjf|M,  Htfpudaus  leucogasteTj  Max.  Wied,  Koih^  in  das  iuuere  Nord  Amerika,  ii, 

Wl,  W-liil  (from  Fort  Clark,  Dakota). 
Hetperamjfa  auct. 

First  and  second  upper  molars  large  and  broad  ;  third  less  than  half 
the  size  of  the  secoD<l.  First  upper  molar  with  two  internal  and  three 
external  cusps,  the  anterior  cusp  a  trefoil  when  young,  narrow,  and  on  a 
fine  with  the  outside  of  the  tooth,  leaving  a  distinct  step  on  the  inside. 
Sccood  upi>er' molar  with  two  internal  and  two  external  cusps,  and  a 
ttrrow  antero  external  fold.  Last  u])per  molar  sulH;ircular  in  outline, 
mailer  than  in  Haiperomys,  and  less  indented  by  the  lateral  notches. 


*  Cones  savM:  **  Although  unmistakabl}  :i  true  Murine,  as  shown  by  the  cranial  and 
Mber  fundamental  characters,  it  neverthelcsH  deviates  much  from  .\/m«  and  Iltsper- 
Wft,  and  approaches  the  Arvicolined.  It8  aHiniticn  with  Erotomyn  are  really  cluso.'* 
Qtbnographs  of  North  American  Ro<lentia,  1877,  p.  IOC.)  Xa  a  matter  of  fact,  Ony- 
has  no  aiBttities  whatever  with  Erotom\j9y  r>r  any  other  u\umV>ex  ot  Wi^  kn\^^ 
il0dc^ait0W  trom  Heaperomyt  being  in  a  widely  different  (i\TeeX\oii, 
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Lower  molar  series  much  broader  than  in  Hesperomys,  First  lower 
molar  with  an  anterior,  two  internal,  and  two  external  casps,  and  a 
postero-internal  loop.  In  Hesperomys  the  anterior  cusp  is  divided,  so 
that  there  are  three  distinct  cusps  on  each  side.  Second  lower  mo&r 
with  two  internal  and  two  external  cusps,  an  antero-external  and  a  pos- ' 
tero-internal  fold.  Third  lower  molar  scarcely  longer  than  broad,  sub* 
circular  in  outline,  with  the  large  posterior  lobe  of  Hesperomys  reduced  i 
to  a  slight  fold  of  enamel,  which  disappears  with  wear. 

Goronoid  process  of  mandible  well  developed,  rising  high  above  iht\ 
condylar  ramus  and  directed  backward  in  the  form  of  a  large  hoak : 
(see  accompanying  cut).     Kasals  wedge-shaped,  terminating  posteri- 
orly considerably  behind  the  end  of  the  nasal  branch  of  the  premaxQ-  \ 
laries. 


Fig.  1.  Fio.  2. 

1.  Lover  Jaw  of  OnychomyB  Uucogatter,  2.  Lower  Jaw  of  Hesperomyt  leueopfUi. 

Body  much  stouter  and  heavier  than  in  Hesperomys.    Tail  8 
thick,  and  tapering  to  an  obtuse  point. 

Fore  feet  larger  than  in  Hesperomys;  five-tuberculate,  as  usual  in 
Murine  series.  Hind  feet  four-tuberculate,  and  densely  furred  frwi 
lieel  to  tubercles.  Tubercles  phalangeal,  corresponding  to  the  four  an- 
terior tubercles  of  Hesperomys,  that  is  to  say,  the  first  is  situated  al 
the  base  of  the  first  digit,  the  second  at  the  base  of  the  second  digiti 
the  third  over  the  bases  of  the  third  and  fourth  digits  together,  the 
fourth  at  the  base  of  the  fifth  digit.  The  fifth  and  sixth  (or  metatarsal) 
tubercles  of  Hesperomys  are  altogether  wanting. 

C.  87NOP8I8  OF  SPECIES  AND  SUBSPECIES. 

(1)  By  External  Characters. 

Length,  about  150"»»n  .  tail,  about  40 ;  hiud  foot,  about  21 ;  ear  from  orowD,  10.    CklkC 
above,  ruouHe-gray ;  black  riug  around  eye  ioconspicuoua .'.  ..0.  lenoofMlIf* 

Size  of  0,  leucogaHter.     Color  above,  rich  tawny  cinnamon,  brightest  on  the  sidiBly 
black  ring  round  eye  conspicuous 0,  leucogasier  melanopkrfi* 

Length,  about  145'""' ;  tail,  about  55 ;  hind  foot,  20 ;  oar  from  crown,  10,    Color  ftbovei 
cinnamon  fawn O.  longicaniiit* 

Length,  about  190™"»;    tail,  about   50;  hind  foot,  25;  ear  from  crowD,  13.    CokC  j 
above,  mouse-gray,  with  a  narrow  fulvous  stripe  along  the  sides O.  Umgi^  i 

Length,  about  135™™;  tail,   about  45;  hind  foot,  20;  ear  from  crown,   10.     CoW 
above,  uniform  dull  tawnj  ciunamou ;  no  black  ring  around  the  eye.    Tail  thidc 
w/th  a  dark  stripe  Above  reaching  three-fourths \ta \ft\it5,\Xi\  Tta\  ot  tall  white. 
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(2)  By  Cranial  Characters. 


with  a  blunt  me-  S  *  ^^^^^J'^^^*  supraorbital  bead longipes. 


dian  spine 
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no  distinct  supraorbital  bead leucogaster. 


'  ending 
eriorly    ^ 


f  skull  large  and  brood melanopkry$. 
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Cramial  mea$urewients  of  the  known  farms  of  the  genus  Onychomys. 
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PTION  OF  A  NEW  MARMOT  FROM  THE  BLACK  HILLS  OF  DAKOTA. 


By  Dr.  C.  Hakt  Mebbiam. 


;bree  species  of  Marmots  have  been  heretofore  recognized  in 
^.nierica.  They  are  Ardomys  monax  of  the  East ;  A,  fluviventer 
West;  and  A.  caligatus(=zA.  pruinostis  auct.)*  of  the  northern 
3Iountains  and  Cascade  Range  from  just  within  our  northern 
to  the  Arctic  Circle. 

lame  Arciomys  flaviventer  was  given  by  Audubon  and  Bachman 
ecimeu  collected  by  Mr.  Douglas  *' between  western  Texas  and 
lia,^  the  exact  locality  being  unknown.  It  was  assumed  by 
who  has  been  followed  by  subsequent  authors,  that  all  the  Mar- 
ihabiting  the  region  between  the  Great  Plains  and  the  Pacific 
were  specifically  the  same,  excepting  only  the  subarctic  A.  call- 
Thisassumption  was  the  result  of  the  examination  of  scanty  and 
.*e  material,  for  Bainl  remarked  that  a  specimen  which  he  had 
le  Dalles,  Oregon,  and  which  was  very  imperfect  and  in  the  molt, 
[  considerably  from  a  specimen  from  the  Black  Hills  of  Dakota, 
itely,  my  own  collectors  have  succeeded  in  securing  fine  series 
3  and  skulls  both  from  the  Sierra  Nevada  Mountains  in  Cali- 
ind  from  the  Black  Hills  of  Dakota. 

Sierra  Nevada  animal  agrees  very  closely  with  Audubon  and 
Jin's  description  of  A.  flaviventer^  and  undoubtedly  is  closely  re- 
»,  if  not  identical  with,  their  species.  The  Black  Hills  Marmot  is 
lifferent  animal.  It  is  fully  a  half  larger  than  the  largest  speci- 
the  Sierra  Nevada  form,  and  diflers  from  it  wholly  in  coloration. 
t  striking  feature  is  the  possession  of  a  mantle  or  cloak  of  golden 
covering  the  shoulders  and  upper  third  of  the  back.  The  hairs 
3  fully  twice  the  length  of  those  on  the  remainder  of  the  back  and 
The  onder  parts  are  deep  chestnut-red,  while  in  the  Sierra  Ne- 
lecies  they  are  bright  yellow,  us  deacribetl  by  Bachman.    The 

%§tLtm$  £9Ch.=^.  pruinoHut  auct.  For  the  chauge  of  name  see  Tyrrell,  "  The 
bi  of  Cmmcda,"  Proc.  Canaclian  Innt.,  3d  series,  vol.  vi,  1888,  p.  88. 
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feet  ara  coucolor  with  the  nnilor  i>art»,  iviiil  tlie  hairs  are  reOdisli  browi 
to  tlifi  Bkiri,  there  bi-iug  uo  black  busal  ^lortiuii,  as  iu  _flavirenter.  Til 
whole  tO|»  of  the  huml  ie  black  or  bruwnJaU  black,  with  n  looie  or  1 
lUstinut  white  transverse  bar  between  tbe  eyes  and  the  nose.  The 
is  Icing  and  bnmd,  distichous,  reddish  brown  above,  with  a  black  medill 
stripe  below,  iu  sharp  contrast  with  the  browu  of  the  sides.  Ttl 
whiskers  are  less  heavy  thiiii  iu  Jiaviventer.  Tbe  species  may  be  kuoiR 
by  the  following  description ; 

AE0TOMY8  DACOTA  sp.  nov. 

{Black  Hills  Marmot.)  *I 

Type  tt\i  i  >><I'  ^''roni  Ctister,  BUolc  Ilitlx,  Uakot>t,  July  21,  1383.  CollecM 
bj-  Voruou  Bailey. 

Jlfe(isi(re</ie«(8.— Total  leugth,  670'" ;  tail,  188 ;  hind  foot,  86  {taken  I 
fleah  by  the  collector);  ear  from  crown,  13  (from  dry  skin).  Weigh 
7.73  kilograms  (  =  17  lbs). 

General  characters, — Size  large,  cousidcrably  exceeding  the  laqftj 
individuals  of  A.fiaoirenter  aud  equaling  large  specimens  of  A.  moiMj 
Tail  long,  large,  and  bushy,  s(]uarely  truncated  at  tbe  end.  Uiiira  < 
tbe  neck  and  shoulders  very  much  elongated  and  mixed  with  a  thiiJ 
coat  of  wonlly  uuderfur,  forming  a  sort  of  mantle. 

Color. — Above,  light  yellowish  brown,  becoming  grizzled  on  the  pM 
terior  half  of  the  back  (by  the  admixture  of  black  hairs  having  a  soil 
apical  zone  of  white) ;  head  black,  or  nearly  bh-usk,  grizzleil  on  the  fM 
and  sides  of  the  neck  with  white  ami  reddish  browu,  and  interruptl! 
between  the  nose  and  eyes  by  a  few  white  hairs  (indicating  the  positiA 
of  a  transverse  whitish  bar  iu  other  specimens);  end  of  muzzle  whil 
all  round,  including  tip  of  nose  and  chin ;  nuder  parts  uniform  do) 
rusty  cheatnut,  including  fore  legs  and  teet  all  round,  except  that  tb 
feet  and  hind  legs  are  mixed  with  yellowish;  tail  above  and  on  tb 
sides  dull  rusty  chestnut,  very  similar  to  the  color  ot  the  beily;  tiilT 
below  with  a  broad  median  band  of  clear  black,  broa^lening  toward  tbe 
end,  and  protruding  slightly  l)eyond  the  brown  of  the  upper  surfaceieO 
that  it  shows  from  above.     Whiskers  and  snpcroiliary  bristles  black. 

Cranial  characters. — The  skull  of  Arctomys  dacnta  differs  from  thatitf 
Arctomyu  ftaeitent^  iu  having  the  nivs.il  branches  of  the  premaxillariea 
much  broader  throughout,  the  nasal  bones  shorter,  the  iutt^rorbitd 
bremlth  greater,  the  baaispbenoid  fenestrated,  and  the  basloct^ipitil 
with  a  Hubcircular  median  fossa.  The  skull,  as  a  whole,  including  tb^ 
sygomatic  arches,  is  much  broatler,  shorter,  and  heavier  than  thatof 
.4.  fiarirenlftr,  but  is  in  no  way  intermediate  between  Jiaviventer  and 

Qeneral  remarks. — Another  tipeoimeu,  an  adulG  female  (No.  frt|)i 
killed  at  the  same  place  July  ID,  18^8,  measured :  Total  leugth,  Ci'2.5; 
tail,  tOA ;  bind  foot,  VJ ;  ear  froai  orowu,  12.    The  mantle  is  light  golden- 
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ywj  sharply  defined  from  the  color  of  the  posterior  part  of  the  back, 
a  distinct  transverse  bar  of  yellowish- white  crosses  the  face  between 
iyes  and  nose.  Several  half-grown  young,  taken  at  the  same  place 
ng  the  middle  and  latter  part  of  July,  agree  with  the  above  in  color 
in  the  distinctness  of  the  mantle.  The  mantle  is  less  sharply  de- 
1  in  the  type  specimen  than  in  any  of  the  others.  Probably  this 
le  in  x>art  to  the  condition  or  stage  of  growth  of  the  i)elage,  and 
be  found  to  vary  somewhat  with  season. 


DESCRIPTION  OF  A  NEW  SPECIES  OF  PIKA  (LAGOMYS  SCHISTICEPS) 
FROM  THE  SIERRA  NEVADA  MOUNTAINS  IN  CALIFORNIA. 


By  Db.  G.  Habt  Mebbiam. 
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The  **  Little  Chief  Hare,"  or  Bocky  Mountain  Pika  (Lagomys  prin- 
)j  was  described  by  Dr.  Bichardsou  from  a  specimen  collected  in  the 
Bocky  Mountains  near  the  sonth  branch  of  the  Mackenzie,  considerably 
lorth  of  the  United  States  boundary.  He  gave  its  distribution  as  ^<  the 
lieky  Mountains,  from  latitude  52^  to  60^''  (Fauna  Boreali-Ameri- 
cua,  1829,  227).  It  has  been  since  ascertained  to  range  southward 
akmg  the  summits  of  the  Bocky  Mountains  to  latitude  42^^  increasing 
hi  altitude  with  the  decrease  in  latitude  till  in  Colorado  it  is  not  found 
bdow  timber-line — about  11,000  feet. 

As  long  ago  as  1863  Dr.  J.  6.  Cooper  found  a  species  of  Lagomys  near 
tbe  limit  of  perpetual  snow  in  the  Sierra  Nevada  Mountains  in  Cali- 
fenia,*  and  it  has  been  assumed  that  this  animal  is  specifically  identi- 
cil  with  that  from  the  Bocky  Mountains.  Comparison  of  specimens, 
fcowever,  shows  the  Sierra  Nevada  Lagomys  to  be  a  very  distinct  spe- 
cies, which  may  be  easily  distinguished  from  its  Bocky  Mountain  con- 
gener by  both  external  and  cranial  charactiTS.  Its  most  conspicuous 
external  feature  is  the  slate-gray  color  of  its  head,  which  circumstance 
hag  led  me  to  bestow  upon  it  the  specific  name  schisticeps.  It  may  be 
eharacterized  as  follows : 

LAGOMYS  SCHISTICEPS  sp.  nov. 

Type,  HH^  <^-    From  Donner,  California^  June  9, 1888.    Charles  A.  Allen. 

UeasuremenU.'-^TotAl  length,  188"™"*;  tail,  9.5  (taken  in  flesh  by  col- 
ketor).    Ears  from  crown,  16:  hind  foot,  29.5  (taken  from  dry  skin). 

Color. — Entire  upper  surface  of  head  slate-gray,  in  striking  contrast 
to  the  yellowish  brown  of  the  same  parts  in  L.princeps.  The  slate-gray 
of  the  head  extends  from  the  nose  to  the  nape,  where  it  gradually  shades 
Bitothe  grayish  brown  of  the  back;  rest  of  upper  parts  strongly  suf- 
bied  with  falvoas,  which  is  most  intense  along  the  side^  h^^t  Wi^ 


"Phpe.  CmL  Acad.  8cL,  m,  1803, 09 ;  alsi)  iv,  1818,6. 


12  NORTH   AMEHICAN   FAUNA. 


r 

^^H   belly;  the  black-tipiieil  hairs  »re  iiot  so  numerons  as  III  L,  print-eps,  aai   j 
^^m  are  iiinre  uniformly  distributed,  with  no  teudeucy  to  form  a  dark  patch  j 
^^H  oil  the  lower  part  of  the  back,  as  is  usually  the  ciuu  iu  the  lattirr  sp&- 1 
^^H  eies.     Belly  aud  iip)>er  surfaces  of  feet  whitish,  washed  with  hufforf 
^^M   ]iale  fnlrous,  deepest  on  the  pectoral  region.     Uiiiler  fur  slate-bla^  J^ 
^^M    soles  of  hind  feet  dusky ;  of  tore  feet,  silky  yellowish  white ;  ears,  wUt 
^^1    kiTs,  toe-pads,  aud  character  of  fur  precisely  ns  in  L.  prtncvps. 
^H        Cranial  characters. — Compared  with  L.  princepg,  the  skull  of  L.  leMfe 
^H     ((cep«  presents  several  eseelletitspeciflc  characters.    Viewed  fromabov^ 
^V     the  preorbital  portion  is  shorter  aud  more  obtuse,  with  consetined 
shorteuiug  of  the  uasal  bones.    The  intermastoid  breadth  is  greatetv 
aud  the  posterior  part  of  the  calvarium  is  broader  aud  more  oblut^ 
II         rounded.    The  aupraoccipital  takes  part  in  the  formation  of  the  vaoH 
^^M    of  the  crauinm,  where  it  appears  as  a  narrow  bridge  between  the  UM^ 
^^B  toids,  with  a  smooth  face  continuous  with  the  superior  surface  of  tM 
^^B   skull  and  nearly  at  right  angle  to  its  vertical  plane.     Iu  the  tyjw  sped- 
^^    men  (No.  5376  j  )  this  horizontal  stripot' ihe  supraoccipital  is  broadest 
in  the  middle,  where  it  attains  a  breadth  of  two  and  a  half  millimeter^ 
la  the  seven  skulls  of  L.prineeps  examined  thesupraoccipitnl  does  l 
^H     appear  on  the  superior  surface  of  IJie  cranium,  except  to  take  part 
^^b    the  formation  of  the  tambdoidul  crest,  which  is  obsolete  in  L.  schigtic^ 
^^M        Viewed  from  beneath,  the  njost  striking  difference  between  the  IW 
^^1   species  becomes  apparent,  as  may  be  seen  from  the  accompanying  fig; 

^^^H     nrpR.       Tti    fi.  Tirtntpiik  th<>  nnljitinp  fnHNR  fn  hrAtitfTIi^  nvn't'nrm  siiiil   tlia  uh 


In  L.prineeps  tbi'  palatine  fossa  is  broadly  pyriform  aud  the 
terior  border  of  the  palatal  bridge  which  forms  its  base  is  either  straight 


r  sligbtlv  excavated  (see  p).  vjii,  tig.  li).    Allen,  iu  his  diagnosis  of  tb^ 

ftW 


I 


family  Lagomyidtx,  states  that  this  bridge  "is  wholly  devoid  of 
pointed  anterior  extension  seen  iu  the  latter"  (the  Hares,  Lt^oriiify 
The  type  specimen  of  Lagomys  nckisticeps  iu  this  respect  presents  e* 
actly  the  condition  seen  in  the  Hares,  the  anterior  margin  of  the  paliitll 
bridge  being  produced  forward  in  a  sharp  point,  much  altering  tb6, 
shape  of  the  fossa  of  which  it  forms  the  base  (see  pi,  viii,  fig.  4),  More-  [ 
over,  the  palatal  fossa  is  both  narrower  and  longer  than  iu  L.pnnc«pt,\ 
and  the  vomer  projects  backward  a  considerable  distance  beyond  it> 
anterior  border,  which  is  formed  by  the  premaxillaries.  The  distance' 
from  the  incisors  to  the  palatal  fossa  is  less  than  iu  L.  princeps.  StDl 
another  important  difference,  perhaps  the  most  important  of  all,  exiilfl! 
iu  the  base  of  the  skull.  The  basi-occipital  is  shorter  and  very  maali' 
broader  in  X.  prtncepa  [pi.  viii,  fig.  6)  thau  iu  L.  schUticepa  (pi.  riii,  fig' 
;j).  Iu  three  skulls  of  L.  ficliiMtieepa  the  average  ratio  of  breadth  ID 
length  of  basi-OGcipital  is  70 ;  in  three  skulls  of  X.  princ^a  it  is  4Ai 
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MeaBurtmenU  oftkullB  of  Lagomyt  achitticep^  and  L,  prlnctpa. 


LaijomyB  nehittieep*  Merriflni. 


■mIat  length  (from  one  of  the  occipital  condyles  to  potte 

ffior  cd|te  of  alreoUof  inclsArof  name  side) 

lenicth  of  Hrnsel  {(torn  inforior  lip  of  fonmen  mag- 
to  posterior  rdge  or  alveola  of  incieor) 

rcat  lyicomatio  breadth 

toot  mastoid  breadth   

jBtarorbiial  eonstriction 

Offcatoai  lenfth  of  nasal  bones 

I«aimh  of  upper  molar  series  (on  alveolot) 

~  to  molar 

to  poa^palatal  notch 

hietireen  alTeol»  of  upper  molar  series  anteriorly, 
beiween  alveolm  of  upm^r  molar  serifMi  posteriorly 

maipnam  to  post-palatal  notch 

t(h  of  mandible  (sjmphysin  to  angle) 

jBfe  of  mandible  from  angle  to  condylar  process 

Mafth  of  under  molari form  series 

tnm  incinnr  to  motariform  series 


37 
34  . 
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'  length  (from  one  of  the  occipital  cond^  Icm  to  pos- 

'  edge  of  alveola  of  incisor  of  same  side) 

'  Iragtb  of  Hensel  (from  inferior  lip  of  foramen  mag- 
to  posterior  edge  of  alveola  of  incisor)  

OwiMt  aygomatic  breadth 

maatold  breadth 

ifeal  constriction 

length  of  na»al  bones 

I  of  upper  molar  series  (on  alveoUc/ 

to  molar 

lo  poa^pa]ata]  notch 

between  alveolie  of  upper  molar  series  antf  riorl  v 

between  alveole  of  upper  molar  series  posteri- 

•ffly 


magnum  to  post-palatal  notch 

of  mandible  (aymphysis  to  angle) 

t  ofauuidlble  from  angle  to  oonuylar  process . 

of  under  molariform  series 

from  incisor  to  moiariform  series 
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PTION  OF  A  NEW  SPERMOPHILE  FROM  SOUTHERN  CALIFORNIA. 


By  Dr.  C.  Hart  Mebbiam. 


SPEBMOPHILUS  MOHAVENSIS  sp.  nov. 

(MojAVE  Desert  Spermopuile.) 

Hii  S  *<1»     From  Mojave  River,  California,  June  29,  1886.     Collected 
y  F.  StepheD8. 

iremcnts  (taken  in  flesh  by  collector). — Bead  and  body,  162 ;  tail 
e,  ^  'y  hairs,  16.  Hind  foot  38  (measured  from  the  dry  skin  after 
to  straighten  the  toes. 

al  characters. — Size  about  equal  to  8.  mollis;  slightly  larger  than 
Taudus;  tail  with  hairs  about  half  the  length  of  head  and  body, 
us;  ears  rudimentary ;  feet  large;  claws  long  and  moderately 
thumb  with  a  large  blunt  claw;  palms  naked;  soles  densely 
•  claws;  pelage  rather  harsh. 

. — Above,  uniform  grizzled  grayish  brown  or  drab-brown ;  be- 
ed  white ;  eyelids  white;  tail  above  like  the  back,  but  with  much 
itermixed,  particularly  in  the  distal  two  thirds  where  it  is  fully 
ek  and  bordered  with  creamy- white;  below  creamy- white,  bor- 
1  around  by  a  subterminal  black  band. 

al  and  dental  characters. — Compared  with  that  of  8.  tereticaudus 
1  is  larger,  thinner,  and  smoother;  the  nasals  are  broader  pos- 
and  also  extend  further  backward,  slightly  overreaching  the 
anches  of  the  premaxillaries,  which  latter  are  narrower  poste- 
an  in  8.  tereticaudus,  though  broader  than  in  8,  mollis  ;  the  shelf 
alaie  is  produced  backward  in  the  median  line  in  the  form  of  a 
inder  spine  instead  of  the  blunt  i)oint  of  tereticaudus.  The 
if  the  molar  series  is  the  same  as  in  tereticaudus,  though  the 
larger — consequently  tlie  ratio  of  this  length  to  the  length  of 
1  is  less;  the  first  upper  premolar  is  smaller  and  shorter  than 
r  tereticaudus  or  mollis — in  fact  it  falls  short  of  the  level  of  the 
of  the  molar  series. 

lit. — So  far  as  known  the  present  species  is  confined  to  the  arid 
I  which  the  Mojave  lliver  sinks.    At  all  events  euoug\i\&  Vaiqwiv 
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of  the  mammals  of  the  sarrounding  region  to  jastify  the  stat 
that  it  does  not  occur  to  the  west,  south,  or  east  of  the  Mojave  dei 
hence  the  only  direction  in  which  it  may  yet  be  found  is  to  the  i 
ward,  in  the  desert  region  of  southern  Nevada. 

General  retnarks.— The  number  of  specimens  examined  is  nil 
eluding  adults  of  both  sexes  and  young.  The  characters  are  ver 
stant,  there  being  little  variation  either  in  size  or  color.  The  s] 
is  entirly  distinct  from  any  previously  described. 


rlPTION  OF    A    NEW    SPERMOPHILE  FROM    NORTHWESTERN 
ARIZONA. 


By  Dr.  C.  Habt  Mebbiam. 


SPEBMOPHILUS  NEGLECTUS  sp.  nov. 

^,     Tj^  IH t  S  •    Dolan'8  SpriDg,  Arizona,  February  9,  1889.    Vernon  Bailey. 

MeoiuremenU  (taken  in  flesh  by  collector).— Head  and  body,  204°*°* ; 
teil  vertebne,  74;  hairs,  U;  hind  foot,  32. 

I  Oemeral  characters. — Similar  to  8.  tereticaudus  but  smaller,  with  much 
[tfborter  tail  and  hind  feet ;  ears  reduced  to  a  rim  above,  probably  not 
than  1°*°*  high  in  the  living  animal ;  soles  densely  haired  from  heel 

daw;  tail  vertebrse  about  half  the  length  of  hea<l  and  body  ;  basal 
of  tail  terete;  distal  two-thirds  distichous;  pelage  softer  and 

iger  than  in  8.  tereticauduitj  particularly  on  the  sides  and  under  parts. 
niis  may  be  due  largely  to  season,  as  the  specimens  were  collected  in 
winter  (February). 

Color. — ^Above,  grizzled  grayish  brown,  resulting  from  the  intimate 
very  fine  admixture  of  white  and  black  tipped  hairs  over  a  cinna- 
ground  color.  The  long  black  hairs  form  interrupted  lines  on  the 
18  in  8.  tereticaudus^  only  less  distinct.  Under  parts  yellowish 
white;  eyelids  white;  tail  above  and  below  concolor  with  the  back,  ex- 
eept  that  it  has  a  subterminal  black  band  which  is  continuous  laterally 
with  an  indistinct  subterminal  border  which  disappears  altogether  a 
little  above  the  middle  of  the  tail. 

Oemeral  remarlcs. — ^This  Spermophile  is  nearly  related  to  8.  tereticaudus^ 
ftom  which  it  may  prove  to  be  only  subspecifically  separable  when  speci- 
meoB  are  ooUected  from  the  region  between  Fort  Yuma  and  Fort  Mo- 
Jave.   At  alt  events  it  is  distinct  enough  from  8.  mollis  and  8.  mohavensis. 

Three  specimens  from  the  valley  1  mile  west  of  Dolan's  Spring  (alti- 
tnde  about  8,000  feet),  collected  February  9, 1889,  and  all  males,  are  so 
Boch  alike  that  the  only  noticeable  difference  is  in  the  length  of  the 
tail,  which  varies  ftom  72'°'°  to  82"'°'.  The  individual  having  the  longer 
tail  (No.  5263  ^  )  is  larger  in  every  way,  the  head  and  body  measuring 
222*',  and  the  hind  foot  34°'°'.  A  specimen  from  Mineral  Park,  Ari- 
MNUi  (No.  S264  S ),  collected  February  12, 1889,  is  almost  nn  exact  dupli- 
cate  of  the  one  last  mentioned.  Four  specimens  (one  8  and  three  9  ) 
eoDected  at  Mqfave,  Ariz.,  March  1 1  and  12, 1889,  areVii  Wi^ moW.  Tql^ 
psHMge  i»  butter ia  tezture  and  redder  iu  color. 

SjU—Ko.  2 2  M 


DESCRIPTION  OF  A  NEW  SPECIES  OF  GROUND  SQUIRREL  FROM  THE 

ARID  LANDS  OF  THE  SOUTHWEST. 


By  Dr.  G.  Habt  Mebbiam. 


TAMIAS  LEU0UEU8  sp  nov. 

The  Groaod  Squirrels  of  the  Tamias  harrisi  type  from  the  region  of 
the  lower  Colorado  Biver  are  separable  into  two  very  distinct  species, 
aeeording  to  the  color  of  the  under  side  of  the  tail.  In  the  form  de- 
icribed  as  harrisi  by  Baird  and  Allen  this  part  of  the  tail  is  white,  and 
beoomes  the  most  conspicuous  feature  of  the  animal  as  it  runs  swiftly 
away  witii  the  tail  cocked  up  over  its  back,  after  the  manner  of  the 
antelope.  To  this  circumstance,  Mr.  H. W.  Henshaw  informs  me,  it  owes 
tbe  name  ^^  Antelope  Squirrel,"  by  which  it  is  locally  known.  This  spe- 
cies is  represented  in  my  collection  by  specimens  from  southern  Utah, 
aorthem  Arizona,  southern  Nevada,  southern  California,  and  the  penin- 
nla  of  Lower  California. 

Specimens  from  western  and  southern  Arizona  resemble  those  just 
Mitioned  so  closely,  both  in  size  and  coloration,  that  it  would  be  dif- 
ieolt  to  separate  them  but  for  the  difference  in  the  color  of  the  under 
•orface  of  tiie  tail,  which  is  dark  iron-gray  instead  of  white,  both  upper 
aod  ander  sur&ces  being  colored  alike.  Hence  the  striking  effect  pro- 
dneed  by  the  white  under-tail  of  the  Antelope  Squirrel  is  wanting. 
Hiifl  form  is  the  true  harrisi  of  Audubon  and  Bachman,  as  will  be  shown 
directly,  though  it  seems  to  have  escaped  the  notice  of  naturalists  dur- 
iag  tiie  past  thirty-five  years. 

Tamias  hqrrisi  (originally,  and  I  am  not  sure  but  correctly,  placed  in 
tbe  genus  Spermophilus)  was  described  by  Audubon  and  Bachman  from 
anngle  specimen  presented  to  them  by  Edward  Harris,  esq.,  and  sup- 
poaed  to  have  been  collected  in  the  West  by  J.  K.  Td^nsend  during  his 
<^eriand  journey  to  Oregon  (Quadrupeds  of  North  America,  in,  1854, 
X7-269).  Since,  however,  the  route  followed  by  Townsend  was  far  to 
flke  northward  of  the  known  range  of  the  species,  and  since  the  animal 
vaa  not  in  the  ooUection  of  mammals  brought  back  by  Townsend  and 
^him  i^aeed  at  the  disposal  of  Dr.  Bachman  for  examlnaitVoTi  wndL  di^* 
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iption,*  it  seems  at  least  possible  that  it  was  not  collected  by  Town- 
send  at  all,  bat  was  wrongly  accredited  to  him  by  some  accident  or  trick 
of  memory  diiricg  the  fourteen  years  intervening  between  his  reloni 
and  the  publication  of  Audiiboo  and  Bachman's  description.  At  all 
events,  we  know  nothing  of  the  locality  whence  it  came.  Therefore,  In 
deciding  which  of  the  two  forms  must  retain  the  name  harrisi,  the  only 
guide  is  Ba«bmau's  published  description  and  figure.  Unfortunately, 
the  under  surface  of  the  tail  is  not  shown  in  the  figure  and  is  not  men- 
tioued  specifically  in  the  description.  Both  plate  and  description,  hov* 
ever,  agree  in  giving  the  tail  a  length  ["  vertebra  3i  in,  "=82.5"""Jwhi^ 
is  considerably  greater  than  tiiat  possessed  by  any  of  the  numerotu 
specimens  examined  of  the  white  tailed  form.  Moreover,  had  the  undo 
side  of  the  tail  been  white,  Bachman  surely  would  have  mentioned  the 
fact.  His  detailed  description  of  the  color-zones  of  the  hairs  of  the  till 
agrees  perfectly  with  the  dark-t;iiled  Arizona  animal,  and  differs  mark- 
edly from  the  usual  condition  of  the  white-tailed.  The  description  is  U 
follows:  "The  hairs  of  the  tail  are  whitish  at  the  roots,  twice  anno- 
tated with  black,  and  tipped  with  white  " — which  is  true  of  this  s])eciea 
whether  examined  from  above  or  below.  In  the  species  having  the 
under  tail  white,  on  the  other  haud,  the  hairs  of  the  uuder  side  of  th6 
tail  are  white  throughout  and  those  of  the  upper  side  are  black  at  XHm 
roots,  then  white,  with  asinglefreezoneofblack,  and  tipped  with  whitcT 
nence  there  can  be  little  doubt  that  Tamiaa  harrisi  really  is  the  speciea 
with  the  dark  under  tail.  This  question  decided,  it  remains  to  namd 
and  describe  the  white-tailed  species.  It  may  be  known  from  the  fol- 
lowing : 

TAMIAS  LEU0UEU8  sp.  nov. 
(Antblofb  Squibrbi.). 

T7|io  HU  i  A<1'     Siio  Oorgouio  Pitss,  Califoruia,  Ha;  16,  1885.     F.  Step] 
Measurements, — Head  and   body,   140;   tail  vertebne,  09  (taki 
flesh  by  collector).    Hairs,  17 ;  hind  foot,  38 ;  ear  from  crown,  4  {■d 
from  skin). 

General  characters, — Size  a  little  smaller  than  T.  AorrtM,  with  i 
it  agrees  iu  form  and  proportions,  except  that  the  tad  is  shorter,  J 
tail  is  distichous.  This  species  and  T,  harrisi  are  nearly  related  % 
SperiDOphilea  and  difi'er  at  least  subgouerically  from  Tamiaa  prop) 


CoDCorniug  tbesa  Bpedmuus  Dr.   Bucbuiaa  aaiil:   "Mr.  J.  K.  TowDseod  1 
jilacoil  at  mj  disposal  for  (^£  ami  nation  nud  lll^8a^i[ltiaIl   his  vatnatile  oulleo 
g(iadrQ[>ed8  oblained  iu  h!a  rwcnt  laborious  niid  perilous  juurntty  ot«c  thtl 
Moantaina  and  along  the  weatotQ  liordera  uf  our  oaoliitent.  I  proceed  to  gjvi 
descriptions  of  an ch  Bs  appear  to  lie  imdesoribed."— (Junr.  Pliil.  AD»(1.Sei., 
1830,  hi.)    No  mention  if  innde  of  it  iu  this  paper  or  in  TowDBrnd's  aamtivftfl 
,  Jo  II  me  y. 

iiidtvidnali  there  U  an  (abnormal  t )  elongation  of  tbe  latontl  £ 
J  [liird  iittha  tnil,  iu  nlilob  case  tbj  ver;  bMs  of  each  hair  is  whiu,  ai 
>  '-lack  cooea  an  In  karriiJ. 
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poiDted  oat  by  Allen  (Monog.  K  Am.  Bodentia,  1877,  811).    The  soles 

lie  densely  haired  from  heel  to  tubercles. 

Colore — ^Above,  finely  grizzled,  the  groand  color  varying  from  grayish 

M  the  anterior  half  of  the  back  to  pinkish  vinaceoas  on  the  rump  and 

kad,  and  becoming  salmon  on  the  outside  of  the  fore  legs  and  thighs. 

A  single  white  stripe  on  each  side  extends  from  the  shoulders  to  the 

mp.    Eyelids  and  underparts  white.    Tailbicolor:  above,  iron-gray, 

molting  from  the  fine  admixture  of  the  white  and  black  annulation  of 

the  hairs,  with  an  indistinct  white  border ;  below,  clear  white,  with  a 

nbterminal  black  border  more  or  less  obscured  by  the  underlyiDg 

hain,  which  are  white  throughout  without  annulations.    On  the  upper 

ode  of  the  tail  all  the  hairs  are  annulated.    On  the  proximal  half  the 

I  htanl  hairs  are  longer  than  elsewhere,  the  very  base  of  each  hair  is 

vhite^and  there  are  two  annulations  of  black  as  in  harrisi^;  on  the 

dotal  half  the  base  of  each  hair  is  black,  with  but  one  free  black  annu- 

htion. 

Cramidl  characters. — ^The  skull  of  Tamias  leucums  closely  resembles 
that  of  T.  karriH^  but  differs  from  it  in  having  the  nasal  bones  much 
posteriorly. 


'Whether  this  oonditioa  is  abnormal,  or  dae  to  the  stage  of  growth  of  the  hair, 
Ido  not  know. 


IBCHIPTION  OF  A  NEW  SPECIES  OF  FREE-TAILED  BAT  FROM  THE 
DESERT  REGION  OF  SOUTHERN  CALIFORNIA. 


By  Dr.  0.  Eabt  Mebbum. 


NT0TINOMU8  FEMOBOSACOUS  sp.  nov. 

TflM  2276  g  ad.    Ago*  Caliwto,  Colondo  Deaert,  California,  March  37,  1885. 

Collaclea  by  F.  Stephens. 

MeaturemexU  (fYom   the  aloobolio  specimen).— Total   length,  103 ; 

kid  and  t>ody,  60;  toil,  41;  ezserted  part  of  tail,  23;  bead,  23;  ear 

crovn,  11;  ear  firom  baise  of  aotitragnB,  20;  tragas,  1 ;  hamems, 

8;  fore-arm,  47;  third  finger:  metacarpal,  4JS;  first  phalanx,  20;  seo> 

Md  phalanx,  19;  fifth  finger,  44. 


Flo.!.— Boidof  K;< 

Qateral  characters. — Incisors  ^.  Lower  liiciBora  bifid  and  crowded ; 
Itn  upper  premolar  small,  bat  well  developed;  second  very  large, 
vith  a  lai^  and  high  antero-interDal  cusp.  Ears  thick,  united  by 
btses  of  inner  margins  4.5°"  from  end  of  nose ;  ear  keel  greatly  devel- 
oped, with  a  large  lobe  on  its  lower  third;  antitragns  higher  than 
bog,  convex  anteriorly,  slightly  concave  posteriorly,  and  separated  by 
■deep notch;  tragns  snbqoadrate,  bidden  behind  the  large  autitragus, 
itoODter  angle  projecting  upward  in  the  form  of  a  small  pointed  lobule ; 
■pper  margin  of  ear  concb  with  two  miunte  homy  projections,  not 
■fnuDetrical  on  the  two  sides.  Tail  more  than  half  exaerted.  Gnlar  sac 
ptesent  (opening  on  right  side  of  median  line).  There  is  a  curiona  fold 
tr  membrane  stretching  from  the  inner  third  of  the  femur  to  the  middle 
•f  the  tibia,  forming  a  deep  pocket  between  it  and  the  ioterfemoral 
Mmbrane.  The  wing  membrane  is  attached  to  the  leg  at  the  same 
point  (immediately  below  the  middle  of  the  tibia),  so  that  there  are 
ttiee  folds  of  membrane  here.  The  far  extends  out  on  the  wing  mem' 
Itue,  above  and  beneath,  as  for  as  a  line  drawn  from  the  middle  of 
tte  hmnems  to  Uie  jaootion  of  the  middle  aad  oatoi  tbVt^it  of  \!b«lei&st. 
COar,  dma  browB. 


RIPTION  OF  A  NEW  SPECIES  OF  FREE-TAILED  BAT  FROM  THE 
LOWER  COLORADO  RIVER  IN  ARIZONA. 


B7  Dr.  <;.  Habt  Hebriam. 


NYCTINOMU8  MOHAVENSIS  Bp.  dot. 
^pe  &41d^  ail.    Fort  Hajsve,  ArizoDa,  Hncch  8,  18d9.     TerooD  BoiTey. 

lasureaienU  (from  a)cohullo  apecimeu). — Total  length,  94 ;  bead  and 
,  56 ;  head,  19.6 ;  ear  from  base  of  aDtitragus,  18 ;  ear  from  crown, 
tragas,  2;  tail  to  eud  of  rertebne,  34;  exserted  part  of  tail,  13.5; 
iTua,  24;  fore-arm,  44;  third  finger:  metacarpal,  43;  first  phalanx, 
lecood  phalanx,  16;  fifth  fiuger,  4^, 


no.  1.— HHkd  of  N jetii 


neral  eharaeten.—luciaon^.  Lower incisora  not  distinctly  bifid  ; 
apper  premolar  minute ;  second  large,  with  a  well  developed  an- 
Intemal  coap.  Ears  tbinner  and  more  translacent  than  in  N.femo- 
)eiu,  united  by  bases  of  inner  margins;  posterior  surface  marked 
boat  five  indistinct  transverse  wrinkles ;  ear  keel  small,  without  a 
Dct  lobe  on  its  inner  third ;  anterior  convexity  of  anricle  with  six 
y  spines;  antitragns  very  low  and  flat,  mnch  longer  than  high, 
liding  tragos ;  tragus  rather  large,  snbqnadrate.  Lips  deeply  and 
[oely  wrinkled.  Wings  from  lower  third  of  tibia.  Fur  above  ex- 
ingfrom  middle  of  humerus  to  distal  third  of  femnr;  below  from 
lie  of  faamems  to  knee.  Tail  less  than  half  exserted.  Ifo  gnlar 
Ool<»r  above,  sooty ;  paler  below. 


aiSCRIPTION  OF  A  NEW  GENUS  (PHENACOMYS)  AND  FOUR  NEW  SPE- 
r  CIES  OF  ARVICOLlNi;. 


By  Dr.  C.  Habt  Mebbiam. 


The  geDUS  which  is  the  sabject  of  the  present  paper  is  of  nnusnal 
interest,  inasmuch  as  it  is  the  most  central  or  generalized  form  yet  dis- 
,«overed  in  the  Arvicoline  series.    It  not  only  combines  in  a  remarkable 
■Anner  the  characters  of  the  Arvicoline  genera  MyodeSy  SynaptomySj 
Cmeulus^  Arvioola^  and  JEvotamya^  bat  is  near  if  not  in  the  direct  line  of 
;iKeeDt  firom  the  Marine  series. 
It  was  first  bronght  to  my  notice  by  Dr.  George  M.  Dawson,  Assist* 
It  Director  of  the  Geological  and  Nataral  History  Survey  of  Canada, 
vlio  sent  me  for  identification  a  specimen  collected  by  him  near  Kam- 
kK^is,  British  Columbia,  October  2, 1888.    Dr.  Dawson  had  no  facilities 
lor  the  preparation  of  this  kind  of  material,  hence  the  specimen  reached 
■e  in  the  form  of  a  rough  skin,  turned  inside  out  to  dry,  with  the 
broken  skull  attached.    Fortunately  the  feet,  tail,  and  teeth  were  pre- 
Krved— enough  to  furnish  the  most  important  characters.    So  far  as 
aternal  features  are  concerned — size,  proportions,  and  coloration — 
ttere  is  nothing  to  indicate  that  the  animal  might  not  be  a  pale  mdi- 
ndual  of  the  common  eastern  meadow  mouse  or  vole  {Arvicola  riparius), 
but  the  skull  and  teeth  differ  essentially  from  those  of  any  previously 
known  genus.    All  of  the  molars  in  both  jaws  are  rooted,  each  having 
tvo  true  divergent  roots,  instead  of  growing  from  a  persistent  pulp,  as 
ni  Arvteoln.    The  crowns  of  the  upper  molars,  in  the  number  and  ar- 
nogement  of  their  triangles,  resemble  those  of  the  Mississippi  Valley 
Yoles  of  the  subgenus  PedomySy  while  they  agree  with  Evotomys  in  the 
itrge  size  of  the  dentine  islands  and  the  crowding  of  the  teeth.    The 
crowns  of  the  lower  molars  not  only  differ  from  those  of  any  section 
•f  the  genas  Arvxeola^  but  resemble  in  certain  respects  the  correspond- 
iBg  teetl^  of  the  singular  genera  MyodeSy  SynaptomySy  Cuniculu^,  and 
tt0tomy$* 
In  studying  the  affinities  of  this  remarkable  animal  I  examined  the 
nitiie  series  of  skulls  of  the  subfamily  Arvicolinw  in  the  U.  S.  National 
kmeom,  as  well  u  those  in  my  own  collection  (sAvetai  \i\i\idLT^  \\i 
uimlMr)t  >D^  ^^  ^  large  namber  of  alcoholics.    The  te&\i\\>  ot  l\i\%\\i- 

tbe  discovery  of  five  additional  apecimc^TA  ot  t\i^  XkW 
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genus.  Two  of  these  are  brokea  skulls  labeled  in  Dr.  Cones's  hand- 
writing aa  haviug  been  collected  by  hiuself  at  Groawater  Bay,  Labifrl 
dor,  iu  ISOO,  but  uot  iiieutioued  iti  bis  publixbod  vriitiugs  od  ttie  Mv\ 
rifhe.  TLe  remainiug  tbree  (all  new  species)  were  alcubolica,  oue  oof-J 
lucted  by  Napoleon  A.  Comeau  at  Oodbout,  on  the  nortb  shore  nf  ttm 
St.  Lawrcuee,  uear  tbe  poiut  wben^  tbe  river  wideus  into  the  gulf;  tM 
twDotber»  collected  by  Lucieu  M.  Turuer,  near  Fl.  Cliimo,  UugnvaBagg 
Heuce  the  range  of  tbe  new  geuus  ia  demonstrated  to  extend  acroes  (U 
coutineut  from  Labrador  to  British  Columbia.  Pi'obably  it  will  M 
found  to  invade  uortheru  Idaho,  Wushiugton,  and  perhaps  Moaland 
also.     The  results  of  this  study  will  be  found  iu  the  following  pagefl.   I 

PHENAUOMYS'  genns  uov.  ^J 

Type  Fhenacoin;/!!  iiilermediiiii  s]).  iior.,  from  KamlooiiB,  British  CotaiDbia>  ^^^^| 
DIAGNUStS.  ^^H 

Brain  case  subquadrate,  with  prominent  supraorbital  ridgea  b^^H 
iug  a  median  frontal  sulcus;  postorbital  process  of  squamosaj^^^l 
like;  interparietal  rather  large ;  zygomatic  arches  lowestoppoat^^^H 
molar,  and  expanded  vertically  into  abroad  lamina;  shelf  of  pi^H 
broadly  emargiuate  posteriorly,  without  tbe  "step"  of  Armoota^^M 
ceudiug  ramus  of  mandible  long  and  slender,  slightly  higher  thav^^| 
onoid  process  ;  root  of  lower  incisor  ending  at  level  of  alveolaof^H 
molar;  molars  routed,  eacb  having  two  true  divergent  roots;  en^^H 
large,  crowded,  with  broadly  rounded  prisms;  pattern  of  np|)eri4^H 
series  and  arrangement  of  prisms  as  iu  Arvicola  (section  P&Uimyt)^^^^ 
terior  faco  of  second  and  third  upper  molars  concave,  the  anterior j^H 
pyriform,  bulging  on  the  inner  side;  lower  molars  with  line  of  ia^^| 
ingof  enamel  near  the  outer  side;  last  lower  molar  very  large,  as  b^^| 
or  nearly  as  broad  anteriorly  as  posteriorly,  and  consisting  of  H^H 
elongated  transverse  loops  Joined  along  the  outer  side  of  tbe  H^^| 
without  any  distinct  external  loop  or  triangle.  ^^H 

GENERAL   GQABACTEBS  AND  OOMPAHISONS.  ^^H 

External  ekaracterg.— Forefoot  5-tnberculate ;  hiudfoot  6-tnbero^^H 
the  outer  tubercle  large  and  prominent  (see  pi.  11,  tigs,  i  and  5^^^| 
vlrvMtf/u  it  is  nearly  obsolete] ;  posterior  half  of  sole  well  haired}9H 
reaching  or  slightly  overtopping  the  tips  of  the  surrounding  fal^M| 
whiskers  reaching  the  shoulders,  larger  and  stifler  than  ia  ArvkoUtM 
pelage  full  and  soft.  ^^ 

Cranial  characters. — Viewed  from  above,  the  brain  case  is  safadflH 
rate,  marked  by  prominent  lateral  ridges,  as  in  Sgnaptomj/t  and  ,^^^| 

*  PiiaDMonifs,  fniu^  ipifal  ^m  chtat,  aa  impit»tfr;  itrid  ;ji'S  =  ii  monte,  in  nslSilHH 
lo  tbe  cJrcumstAiiou  Ihiii.  the  exteninl  ttppttarauco  uf  ilin  ttnliuul  gir««  no  oIm  W  flH 
tfaJ  nSnitiea.  I 
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nlus  (pi.  II,  fig.  1 ;  pL  ui,  fig.  9).    There  is  a  distinct  sapraorbital 

lidge  bordering  a  median  longitudinal  frontal  salens.    It  rises  from  the 

terior  border  of  the  orbit  and  passes  backward,  following  the  outline 

if  the  calvarium  to  the  lateral  border  of  the  interparietal,  where  it 

ihemlB  downward  and  becomes  continuous  with  the  vertical  crest  of  the 

r^oamosal,  which  ends  at  the  upper  margin  of  the  audital  opening.    In 

laiditioo  to  the  deep  frontal  sulcus  there  is  on  each  side  of  the  brain-case 

laaballow  lateral  sulcus  between  the  ridge  just  described  and  a  hori- 

EttDtal  ridge  of  the  squamosal,  which  is  formed  by  the  extension  for- 

' nrds  and  backwards  of  the  posterior  root  of  the  zygoma.    At  the  point 

if  junction  of  the  orbital  and  temporal  fossie  this  ridge  gives  off  a  very 

distinct  postorbital  process  («(/ttamo«a{,  not  frontal),  which,  with  the  lam- 

ioar  expansion  of  the  zygoma  below  serves  to  sharply  differentiate  the 

«tHt  from  the  temporal  fossa.*     Furthermore,  the  temporal  fossa  is 

■ach  reduced  in  breadth  by  the  lateral  encroachment  of  the  braiucase, 

.vhich  is  abruptly  truncated  in  front  of  the  postorbital  process.    The 

-  atero-posterior  diameter  of  the  interparietal  is  much  greater  than  in 

Arrieolaj  and  its  transverse  diameter  less.    In  this  respect  it  approaches 

U>my9  and  Myodes.    In  Phenacomys  celatusj  P.  ungava,  and  P.  lati- 

MM  the  interparietal  is  i)entagonal,  and  its  posterior  border  i^  nearly 

ight.    The  nasal  bones  are  truncated  posteriorly  a  little  in  front  of 

ends  of  the  nasal  branches  of  the  premaxillaries.    The  rostrum  is 

shortened  or  strongly  defiexed  as  it  is  in  the  Lemmings,  but  more 

Itariy  agrees  with  its  normal  condition  in  Arvicola. 

The  zygomatic  process  of  the  maxillary  bends  down  so  abruptly  that 

[Ihe  lowest  part  of  the  zygomatic  arch  is  opposite  the  first  molar,  as  in 

(pi.  II,  fig.  3).    In  Arvicola  the  slope  is  more  gradual,  and  the 

I  part  of  the  arch  is  opposite  the  last  molar.    The  middle  portion 

the  zygoma  is  expanded  into  a  large  lamina  or  plate,  which  consists 

rfthe  expanded  anterior  end  of  the  jugal  or  malar  bone  and  the  pos- 

tttior  portion  of  the  zygomatic  process  of  the  maxillary.    This  plate 

ibpes  obliquely  upward,  as  in  Myodes  and  Synaptomys,, 

Viewed  from  below,  several  characters  of  importance  become  appar- 
cot  The  shelf  of  the  palate  is  broadly  emarginate  posteriorly,  with  a 
Median  azygos  projection.  The  pterygoid  fossa  is  much  broader  an- 
tenorly  than  in  Myodes,  and  the  '^  step  ^  at  the  back  of  the  palate  is  less 
^iparent  oo  the  sides,  and  is  altogether  wanting  in  the  median  line  (pi. 
Ilffig.  2).  In  this  respect  Phenacomys  presents  a  condition  interme- 
&te  between  Evotomys  and  Arvicola,  though  resembling  the  former 
■ore  than  the  latter.  It  resembles  Evotomys  further  in  the  breadth 
iid  flatness  of  the  palate  and  in  the  shape  and  relative  size  of  the  au- 
dita] bulla;.    The  latter,  while  conforminp^  to  the  general  Arricoline 


*In  Jfjfocfet  and  Sgnaptomgi  the  horizontal  ridge  of  tlwi  Hqiiaiuosal  forma  a  pro- 
i>Kabelf,  overfaaDgiDg  the  temporal  fossa,  and  n)nnded  oft*  anteriorly.     lu  Phen- 
•  and  CuuUiiivt  thiB  rid^  ia  not  developed  into  a  projecl'iug  «\i«\t,\)u\i  V^ivkiv 
tntflfiar(f  la  m  distiaet  peg-like  process. 
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pattern,  are  somewhat  suborbiciilar  iustead  of  subfitsiform.     In  thit 
particular  tbe  departure  from  Synaplomys  and  Myoden  is  as  marked 
tliat  from  Arvicola.    The  basispheuoid  is  esseutiaWy  as  iu  ArmcolOf- 
it  ia  uot  cut  away  laterally  ho  much  as  in  Synaptomya  and  Myodet. 

The  a&ee II ding  ramus  of  the  under  Jaw  is  loqg,  aud  the  articnliir 
is  slightly  above  tbe  level  of  the  coronoid  process  (ivs  ia  Erotomyi  axi 
CHfttcufiu), which  is  sharp  pointed  and  bentback  at  the  tip  (pl.iii,  (lg.l( 
The  hamular  process  of  the  aogle  is  rather  large  and  curves  slightly  ool 
ward  as  well  as  upward.  Its  posteroiuferiur  tionler  is  uhlifiuelyflal 
tcued,  but  not  to  the  extent  seen  iu  Synaptomys  and  Myodes.  The  nt 
of  the  lower  incisor  eoda  posteriorly  at  the  level  of  the  alveola  of  tt 
last  molar,  and  a  little  outside  and  behiud  it,  as  iu  Eeotomyi,  In  Art 
cola  it  passes  back  into  the  asceudiug  ramus  of  the  jaw  as  far  u 
point  above  and  behiud  the  dental  foramen,  this  point  beiog,  an  a  rnl 
about  two-thirds  tbe  distance  from  the  crown  of  the  last  tuolar  to  tl 
articDiar  condyle.  In  Synaptomyn  and  Myodes  it  ends  at  a  point  oppi 
site  and  a  little  inside  of  tbe  lat%t  mular.  fienco  in  the  posterior  esttt 
siou  of  the  under  incisor  Phenacomya  is  intermediate  between  tl 
Lemmiuga  and  the  true  Field  Mice. 

When  the  skull  ia  allowed  to  rest  on  tbe  upper  molar  series  a  pfl 
|>endicular  let  fall  from  the  end  of  tbe  nasals  passes  in  front  of  the  II 
of  the  incisors,  as  in  Evotomys  and  Synuptoinys  (pi.  ii,  Gg.  3). 

Dental  characters. — Phenammys  has  genuine  rooted  molars  (pi.  H 
fig.  G),  not  half  rooted  molars  like  those  of  Evotomyii,  which  grow  fral 
pi'rsistiMit  pulps.  In  this  respect  it  differs  from  all  knowu  members  i 
the  sub-family  AmicoUntv,  and  approaches  the  typical  condition  of  tl 
Murlda.  Each  tooth  in  both  npper  and  lower  Jaws  has  two  disttn 
I'oots.  which  are  long,  divergent,  and  closed  at  the  bottom,  us  in  I 
truly-rooted  teeth.  The  crowns  of  tbe  teeth  are  large  and  crowd4 
with  broadly  rounded  loops  inclosing  dentine  islands  of  much  laig 
size  than  iu  Arvicola,  and  somewhatlargereven  thaninfrofomya,  wf 
correspondingly  smaller  interspaces  or  re-entrant  angles  (pi.  vi).  l! 
dentine  is  umber-brown  instead  of  white,  thua  emphasising  tho  pecnKi 
appearance  of  the  tooth-row  as  a  whole. 

Upper  molar  serial. — The  upper  molars  resemble  those  of  Arviet 
(section  Pedomys)  in  the  general  pattern,  number,  and  an-augemenC  i 
the  prisms,  but  the  crowding  of  the  teeth  prodnces  a  depression  on  tl 
anterior  face  of  the  first  loop  of  the  second  aud  third  molars  at  the  pail 
where  the  preceding  tooth  presses  against  it,  and  a  resultant  bnl 
just  inside  of  this  poiut,  giving  the  loop  a  pyriform  shape,  with  aa 
terior  concavity  (pi.  vr,  fig.  1),  as  sometimes  seen  in  Ecotomyi. 
Areiatla  this  loop  is  always  strongly  convex  anteriorly.    Tlie  details 
the  crowns  are  as  follows:  First  uppur  molar  with  a  bromlly  roui 
anterior  transverse  loop,  two  external  aud  two  internal  rounded 
angles;  second  upper  molar  with  an  anterior  pyriform  transvitrwt  li 
oau  liuga  iuteruul  and  two  smallec  external  rounded  trlauglvis 
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molar  witii  an  anterior  pyriform  transverse  loop,  one  external 
le  internal  dosed  triangle,  and  a  posterior  trefoil  (pi.  it,  fig. 
Sometiiiies  the  oater  loop  of  the  trefoil  is  closed,  giving  the 
wo  external  closed  triangles  and  a  postero-internal  loop  (pi.  it, 
)- 

r  molar  aeriea. — Line  of  infolding  of  enamel  near  outer  side  of 
ow.  First  lower  molar  vith  a  posterior  transverse  loop,  fonr 
elongated  internal  triangles  or  digitatious,  of  which  at  least  two 
npletely  dosed,  an  anterior  loop  of  variable  shapei-and  three 
ixtemal  triangles,  of  which  at  least  one  is  completely  closed. 
lower  molar  with  a  posterior  transverse  loop,  two  greatly 
:ed  internal  triangles,  of  which  one  or  both  are  closed,  and  two 
xtemal  ronnded  triangles,  one  or  both  of  which  are  closed. 
ower  molar  mach  larger  than  in  Arricola,  as  broad  or  nearly  as 
EUiteriorly  as  posteriorly,  with  three  greatly  elongated  internal 
w  in  Sfn^tom^  and  Myoda^  but  without  external  triangle,  the 
ide  being  plane  or  having  at  most  only  two  convexities,  which 
ood  with  the  middle  and  last  loops,  respectively.  By  refer- 
■  the  accompanying  flgnres  it  will  be  seen  that  the  last  lower 


yt  Pke»acomi/$  differs  widely  from  that  of  Arvicola,  bnt  closely 
des  that  of  Myodea  and  Synaptomys,  the  principal  difference  being 
B«enoe  in  the  lasfr  mentioned  t^enera  of  a  distinct  loop  and  cor- 
ding re-«ntrant  angle  on  the  outer  side  of  the  tooth.  The  deep- 
if  the  extemo-lateral  sulcus  in  Phenacomya  would  produce  almost 
ty  the  condition  this  tooth  presents  in  Synaptomytt  In  all  the 
it  of  tb»  genns  Arnoola  the  last  lower  molai  is  iaiic\i 'X^toaAec 
iKfy  tbmn  anteriorly,  wbUe  io  SvoUmyt  tha  TOVCXM  \»  \rw6,ifc 
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being  broadest  anteriorly.  In  all  the  lower  molars  of  Phenticomyx  ilie 
posterior  loop  is  rouude^t  off  excera&lly,  aa  in  Sgnaptomys  aiid  Mgoda, 
instead  of  formtug  »  promiuent  augular  projection  as  it  tines  iii  Xrcioold 
and  Evotomya  (see  cats  on  preceding  page). 

PBENACOMYS  INTERMEDIUS  sp.  nov, 

(Plate  IV,  fig.  Hi  pi.  VI ;  ]il.  vii.) 

Tj7>e  No,  TSO,  iminatiiri!.     Muaeam  of  the  Gool.  and  Nat.Hist.  Survey  of 
From  KauiloopH,  BriDleh  Columbia.'  Octobers.  Itii^.     Dr.  Geo.  M.  DawwQ. 

Measurements  (from  dry  skin). — Total  length  about  118;  head  BI 
body,90;  tail vtjrtebrw, 28 ;  hairs,2;  hiudfoot,18;  ears froni crown, 8: 
from  anterior  root,  13. 

General  characters. — Size  rather  small;  tail  slender,  cylindrical, 
nimlerate,  thin,  protrnding  sliglitly  beyond  for,  well  haired  on  boll 
aides;  roots  rather  near  together ;  .intilragns  small,  about  as  high 
long;  bind  foot  more  slender  than  in  P.  celatus;  whisiiers  long  and  stiff 
pelage  deep,  full,  and  soft. 

Color. — Above,  grizzledgrayish  brown,  paler  than  in  Arrttwiaryjoftn 
black-tipped  hairs  most  abundant  posteriorly,  with  no  tendency  to« 
led  into  a  median  darker  area;  under  parts  white,  the  basal  plui 
oua  portion  sbowjug  through;  tail  bicolor,  nearly  black  above; 
feet  light;  hind  feet  dark,  darkest  on  the  ankle  and  outer  side  of  OKI 
There  is  a  strip  of  whitish  hair  on  the  soles. 

Cranial  cfiaracters. — Unfortunately  the  skull  is  bailly  broken,  I 
the  occipital  and  basal  portions  are  absent.    Enough  remains,  howe^ 
to  show  that  the  brain-case  is  broad  and  Hat,  much  like  that  of  CMlo 
The  specimen  was  young,  though  probably  full  grown,  and   the  si 
diU'ers  frooi  those  of  the  other  species  here  described  in  the  usual  m( 
iu  which  skulls  of  young  ArcicoUna;  differ  from  those  of  adults.    It 
lower  and  more  evenly  rounded,  with  broader  iuterorbital  and  parietl 
i-egious.     In  fact,  the  breadth  of  the  brain-ciise  is  considerably  greatM 
both  actually  and  in  relation  to  the  zygomatic  breadth.    This  differena 
may  be  in  part  specilic.     There  is  no  trace  of  the  superciliary  ridjf 
which  are  so  conspicuous  in  the  adults,  and  but  a  faint  indication  t 
the  lateral  muscular  impressions.    The  vertical  lamellie  of  tho  ^J 
matin  arches  are  less  developed,  tho  incisive  foramina  are  smaller, 
the  upper  incisors  are  much  shorter  than  iu  the  other  species. 

Dental  characters. — npi)er  incisiors  marked  with  an  indistinct  grooT 
near  the  out«r  side.  Upper  molars  with  all  the  loops  and  triaDglf 
closed  (pi.  VI,  fig.  1).  Last  upper  molar  with  an  anterior  pyriRHl 
transverse  loop,  two  small  external  triangles,  one  large,  traoBViSBd 
elongated  internal  triangle  and  a  |iostero-iuternal  loop,  making  iu  ■ 
three  angular  projections  and  two  re  entrant  angles  on  each  side.    ~ 


cjraoe  IiH'Jih'tjr,  r>r.  DnwiHiii  wiitcn  mi;,  ts  a  bntuiltlc  pUtoan  abwot  SO  nuH 
K»atloop»,  at  au  altltuilu  of  h,WM  feet. 
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ratios  of  the  first,  second,  and  third  apper  molars  to  the  len£:th  of  the 
ipper  molar  series  are,  respectively,  40, 29,  and  31.  Front  lower  molar 
pL  Ti,  fig.  2,  and  pi.  iv,  fig.  11  b)  with  an  anterior  transverse  loop, 
k  posterior  transverse  loop,  four  internal  triangles,  and  three  external 
riangles,  making  eleven  projections,  six  of  which  are  on  the  inner  and 
ve  on  the  oater  side  of  the  tooth ;  tbree  triangles  on  each  side  are  en- 
iiel  J  closed,  and  the  fonrth  inner  triangle  is  nearly  closed ;  anterior 
lop  flattened  from  before  backward,  inner  half  nearly  transverse,  outer 
alf  bent  obliqaely  backward,  as  sometimes  seen  in  Cuniculus.  Second 
nrer  molar  with  aposterior  transverse  loop,  two  small,  roanded,  external 
loaed  triangles,  and  two  large  elongated,  sabequal  internal  closed  loops 
r  triaiif^Ies,  the  posterior  loop  abruptly  rounded  off  externally  as  in 
^jfmaptomys.  Last  lower  molar  large,  about  as  broad  anteriorly  as  posts- 
iorly.  It  consists  of  three  vertical  prisms  set  side  by  side  and  connected 
t  cheir  bases  along  the  outer  face  of  the  tooth.  The  line  of  enamel- 
Ms  is  thus  brought  in  contact  with  the  outer  side  of  the  tooth,  there 
eiog  no  outer  angles  at  all ;  in  fact  the  outer  side  has  a  plane,  nearly 
at  surface,  marked  onlj  by  a  slight  ridge  and  compensating  groove  op- 
tmte  the  middle  triangle  of  the  inner  side.  Therefore,  the  crown  of  the 
■t  lower  molar  presents  the  appearance  of  three  long  lobes  directed 
iward  and  slightly  backward,  the  middle  one  conn  ected  with  the  lateral 
B  each  side  by  a  narrow  isthmus  at  the  base.  The  most  anterior  of 
bese  three  divisions  is  about  as  long  as  the  second  and  third,  though 
be  latter  are  much  broader.  The  ratios  of  the  first,  second,  and  third 
i>wer  molars  to  the  length  of  the  lower  molar  series  are,  respectively, 
0^,  27  7,  and  22.8.  The  length  of  the  upper  molar  series,  measured  on 
be  alveolse,  is  6.1 ;  on  the  crowns  5.7.  The  corresponding  measure- 
■eots  of  the  lower  molar  series  are  5.9  and  5.5. 

PHENACOMYS  CELATUS  sp.  nov. 

(Plate  II,  figs.  1-3 ;  pi.  iii,  figs.  6  and  7 1  pi.  iv,  fig.  13.) 
Type  No.  mi  i  ad.    Qodboat,  P.  Q.,  Canada,  JnnA  10,  18d6.    N.  A.  Comeaa. 

Mea9urewienU(iTom  alcoholic  specimen beforeskiuning). — Total  length, 
iboot  130 ;  tail  vertebrae,  32 ;  hairs,  2.5^  hind  foot,  17.5. 

Qtmeral  ehara4sier$, — Size  rather  small,  about  equal  to  P.  intermedius; 
feet  broader  than  in  intermedius;  forefoot  5tuberculate ;  hind  foot  G- 
toberealate,  tubercles  all  well  developed ;  thumb  rudimentary,  armed 
with  a  blunt  nail;  tail  slender,  cylindrical,  not  particularly  short  (about 
•third  as  long  as  head  and  body);  whiskers  long  and  conspicuous; 
defective,  but  thicker  than  in  intermedius^  and  hardly  appearing 
Sbove  for,  not  so  hairy  as  in  ungava;  autitragus  small. 

Coiar. — Above,  brown  with  a  tawny  cast,  which  may  be  the  result  of 
Juersion  in  wood  alcohol,  out  of  which  it  was  skinned;  below,  whitish, 

Ittebasal  portion  (about  two  thirds)  dark  plumbeous.    Ta\Vb\co\oT^\)\iV» 
vMuKit  line  of  AemBrkation ;  darkest  above,  near  the  tip.    ¥oi^  teftX 
2541— No.  2^ 3 
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;  anil  wrists  whitish  nil  roiia'tt;  bind  feet  and  ankles  whitish,  snffiu^ 

with  pale  ftilvous  on  the  npper  side. 

Cranial  and  dental  characters. — Interparietal  much  larger  than  id  P.UA 

'  imanm  and  ungara,  with  antero  posteriordiameter  much  greater  (p!. n, 

I  fill.  1).     First  lower  molar  with  a  posterior  transverse  loop,  fonr  inter. 

Dnl  triaugles  of  which  two  are  closed,  three  external  triangles  of  wtiiob 

is  coin|iletel.v  closed,  and  a  broatUy  open  anterior  loop  directed  for 

[  ward  and  slightly  outward ;  iuall,  (ire  angular  projections  and  four <lee|i 

^  reentrant  angles  on  each  side.    Hecond  lower  molar  with  anterior  Ifi- 

mgles  comraunieating.     Third  lower  molar  with  a  marked  couvexitj 

I  followed  by  »  distinct  notch  opposite  the  long  middle  lobe  of  the  inntf 

'  side  (pi.  IT,  fig.  13).     The  length  of  the  np|>er  molar  series,  measured 

L  On  the  alveola,  is  5.9;  on  the  crowns,  5.5.    Tbecorrespondingmeaenr*- 

1  meuts  of  the  lower  motar  series  are  ."i.fi  and  5.5  respectively. 

General  remarlts. — lu  the  National  Museum  collection  there  are  ttM' 
I  remaiDa  of  two  broken  sknlln  of  Phetutcomi/s  labeled  "Groawater  Bay,. 
I  Labrador,  Elliott  Coiiea."  of  which  I  can  find  no  mention  in  Dr.  Oouetfto 
L  writings.    They  have  the  appear»nce  of  skulls  found  in  the  i>ellotB 
I  hawks  aud  owls.    One  of  them  (No.  4218)  is  very  young;  the  otbw 
(No.  4217)  is  older  and  larger,  with  corresijondiugly  heavier  proc 
and  ridges  than  any  of  the  specimens  here  described.     I  have  provis- 
ionally referred  it  to  P.  eelalus,  because  it  has  the  same  squarish  ini 
parietal,  and  essentially  the  same  tooth  pattern  (see  pi.  in,  lig 


PHENACOMTS  LATIMANUS  sp.  i 
(Plale  ll.fiB.5;  pi.  iv.  fig.  12.) 
[  Type  No.  mi  J  .vg.  a^-     Fort  Chim. 

Measurements  (from  alcoholic  before  skinning). — Total  length,1 
I  head  and  body,  90;  tail  vertebne,  28;  hairs,  4;  hind  foot,  18;  cb 
crown,  fi.5;  from  anterior  root,  11.     Additional  riieaKuroments : 
1  nose  to  eye  (inner  canthus),  12;  to  center  of  pupil,  13;  to  s 
[  to  occiput,  27 ;  to  tip  of  ear,  31 ;  length  of  manus,  11 ;  breadth  of  maj 
i;  breadth  of  pes,  6 ;  fore  leg,  25. 
General  characters. — Size  rather  small:  tail  short,  cylindrical; 
I  feet  broa<l,  as  in  the  Lemmings  (pi.  ii,  flg.  5  a);  wbittkers  not  80 8 
I  ftud  stiff  aa  in  the  other  species;  ears  defective,  but  evidently  i 
I  apparently  very  narrow  aud  thin. 

Color. — Above,  dull  rusty-brown,  reddest  about  the  eyes  and  1 
'  (which  may  be  due  to  alcoholic  stainiag);  below,  whitish,  the! 
portion  of  the  fur  dark  plumbeous.    Tail  sharply  bicolor,  brown  i 
aud  while  beneath,  the  latter  occupying  considerably  more  tbaS'l 
the  circumference  of  the  tail. 

Dental  characters. — First  lower  molar  with  a  posterior  trftn«l| 
9op,  foariuternai  triaugleaof  wbicU  three  are  closed,  three  exH 
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triangles  of  which  two  are  closed,  and  an  anterior  loop  directed  inward. 
BMond  tower  molar  with  anterior  triangles  commanicating  (pi.  ly,  fig. 

12). 

Cte^eral  rmnoriEi. — Mr. Tamer  writes  me  that  this  specimen  wasfonnd 
dead  in  the  path,  and  that  the  Indians  believe  that  the  species  always 
diea  on  coming  in  contact  with  hnman  foot-prints. 

PHENACOMTS  UNGAVA  sp.  nov. 

(Plate  II,  fig.  4 ;  pi.  ui,  figs.  8  and  9.) 

Tjpe  Ko.  If U  ^  ^*    Fort  Chimo,  UDgava,  Hudaon  Bay  Territory.     Spring  of  1884. 

Lncien  M.  Turner. 

MeMuremenii  (from  alcoholic  before  skinning). — Total  length,  138; 
I   fecadand  body,  104;  tailYertebrsB,31;  hairs,  3.5;  hind  foot,  19;  ear  from 
f  7 ;  ear  from  anterior  root,  12.    Additional  measnrements :  Tip  of 
to  eye  (inner  canthns),  12 ;  to  center  of  pnpil,  14 ;  to  meatns,  24 ; 
to  oedpnt,  28. 

Qeneraleharaetera. — Size,  largest  of  the  fonr  species  herein  described ; 
moderately  short,  slender,  cylindrical ;  ears  appearing  above  far, 
y  liaired  inside  and  on  the  margin  ontside ;  hind  feet  longer  and 
slender  than  in  P.  eelatus ;  whiskers  long  and  stiff. 
OMor. — Above,  msty-brown,  reddest  on  the  nose ;  below,  whitish, 
^  llie  basal  portion  of  the  far  dark  plnmbeus. 

DemUA  ekaracters.—Ymt  lower  molar  with  a  posterior  transverse  loop, 
I  fbar  internal  triangles  of  which  three  are  closed,  three  external  triau- 
^68  of  which  two  are  closed,  and  an  anterior  loop  which  forms  a  pro- 
Jcetion  on  the  inner  side.    Second  lower  molar  with  the  anterior  trian- 
broadly  commanicating  (pi.  iii,  fig.  8). 
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PLATE  I. 

Figs.  1, 2, 3, 4,  and  5,  Onyohomy$  leueogMter,  i  young.    (Skull  No.  4422. )    Fort  Bnford 
Dakota. 

1.  Skull  from  above,  and  left  under  jaw  from  outside  (  X  2). 

2.  Crowns  of  left  upper  molars  friim  below  (X  10). 

3.  Crowns  of  left  lower  molars  from  above  ( X  10). 

4.  Crowns  of  right  upper  molars  from  the  side  (  X  10). 

5.  Crowns  of  right  lower  molars  from  the  side  ( x  10). 

Figs.  6  and  7,  Onychomys  leucogasier,  $  ad.    (No.  5012).    Valentine,  Nebraska. 

6.  Crowns  of  left  upper  molars  from  below  ( x  10). 

7.  Crowns  of  left  lower  molars  from  above  ( X  10). 

Figs.  8  and  9,  Onychomy9  Xongicaudm,  $  ad.    (No.  5896).    St.  Gfeorge,  Utah. 

8.  Crowns  of  left  upper  molars  from  below  (X  10). 

9.  Crowns  of  left  lower  molars  from  above  ( x  10). 
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PLATE  II. 

1-3.  Phenacomys  celatus,  ^  ad.     (No.  5988.)    Oodboat,  P.  Q.,  Canada.     Tjfpe, 

1.  Skall  from  above  (X  2). 

2.  Skull  from  below  (x  2). 

3.  Skull  from  the  side  (X  2). 

4.  Phenacomye  unyava,  ^-  ad.    (No.  ^fjf.)    Ungava.  .  Type, 

a.  Left  forefoot. 

b.  Left  hind  foot  (X  about  1^;  drawn  from  alcoholic  specimen). 

5.  Phenacomya  laiimanuSj  $  yg.  ad.     (No.  Jf  SJ.)    Ungava.     Type, 

a.  Left  forefoot. 

h.  Left  hind  foot  (X  about  1^;  drawu  from  alcoholic  specimen). 

40 


PLATE  III. 

6  and  7.  Phenaoomy$  oelatus,  ad.    (No.  4217. )    Groswater  Bay,  Labrador. 

6.  Molar  teeth  in  profile  (X  about  4);  (a)  upper  series;  (b)  lower  series. 

7.  Crowns  of  molar  teeth  ( X  about  10) ;  (a)  upper  series ;  {b)  lower  series,    j 
Q  Skud  9.  Phenacomys  ungava,  ^  ad,    (No.  61o5.)    Ungava.     Tjfpe. 

8.  Crowns  of  molar  teeth  (X  about  10) ;  (a)  upper  series;  {h)  lower  series. 

9.  (a)  Skull  from  above ;  (5)  under  jaw  from  left  side  ( x  2). 

10.  Arvioola  ripariwij  ad.    Washington,  D.  C.    First  lower  molar  for  comparison  wit) 
corresponding  tooth  in  Phenaoomya  (fig.  65) ;  (X  about  4). 
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Plate  III. 


LfTMncan  Fauna,  No.  7. 


6, 7.  PhenacamuB  celatuB.  adi^ 
«  9.  PhenaeomyB  ungava.  rf  adult. 
10.  Areicola  ripaHut.  adult. 


PLATE  IV. 

11.  Pkeuaeomys  interme^uSf  yoang.    Kamloops,  British  Columbia.     Tjfpe. 

a  =  upper  molar  series ;  b  =  lower  molar  series  ( X  10). 

12.  Phenaeomys  laHmanus,  i  young  ad.    (6159.)    Ungava.    Type. 

a  =  upper  molar  series ;  h  =  lower  molar  series  ( X  10). 

13.  Phenacomys  oelaiuSy  ^  ad.    (5988.)    (jk>dbout,  P.  Q.,  Canada.     7)fpe. 

a  =  upper  molar  series ;  h  =  lower  molar  series  ( X  10). 

14.  Arvicola  auaierus,  9  ^^d.     (1620.)    Knoxville,  Iowa. 

a  ^  upper  molar  series ;  b  =  lower  molar  series  ( X  10). 
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Plate  IV. 


11.  Phenacomy§  intermeditu.yonng. 
VL  Pkenacomyi  latimanus,  </  young  adult. 
IS.  Phenacomut  cetatus,  <f  adult. 
id.  Arvicola  austenu,  9  adult. 


PLATE  V. 

15.  Evotomya  gapperi^  i  ad.    (1956  U.  8.  N.  M.)    Lake  Saperior. 

a  =  upper  molar  series ;  b  =  lower  molar  series  ( x  10). 

16.  S]fnaptomy8  oooptri,  yg.  ad.    (3230. )    Type, 

a  =  upper  molar  series ;  h  =  lower  molar  series  ( X  10). 

17.  Cifiitcti7iM,  9  ad.    (6160.)    Fort  ChiDio,  Ungava. 

a  =  npper  molar  series ;  b  =  lower  molar  series  ( X  10). 

18.  MyodeBj  $  ad.     (6166.)    Point  Barrow,  Alaska. 

a  =>  upper  molar  series ;  b  =  lower  molar  series  (  X  10). 
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Plate  V. 


IP 


16.  Evotamyt  gapperi,  d  adult. 

16.  S^naptomy«  coopeH,  young  adult. 

17.  Ounicttit«,  9  adult, 
la  JM>«n/«»,  ?  adult 


PLATE  VI. 

Phenacomy8  intermediuSf  young.    (No.  780,  Mns.  Geol.  and  Nat.  BSftfc.  Snrr.* 
Kamloops,  British  Colombia.    Type. 
Fig.  1.  Upper  molar  series,  in  situ  (from  a  photograph.    X  15). 
Fig.  2.  Lower  molar  series,  in  8iiu  (from  a  photograph.    X  15). 
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PLATE  VII. 

Phenaeomyi  inlerniediut,  yoong.    (No. 760,  Has.  Geol.  and  Nat.  Hiat.  Sarr.,  Csaad*.)  I 
Kuniluopa,  Britiab  Colambia.     Ti/pe. 
Fig.  1.  Skall  froDi  below,  sbowiDg  teeth  and  the  remaiDS  of  th»  akull  (ftnmi 

photograph.     X  5). 
Fig.  Tt.  Under  jaw  from  above  (from  a  photograph,    x  5). 


[ 


PLATE  Vni. 
(All  natural  aixe.) 

1-4.  Laginnyt  achistioeps,  i  ad.    (No.  o376.)    Don ner,  California.    Typ: 

1.  Skull  from  above. 

2.  Under  Jaw  from  the  oatside. 

3.  Basiocoipital  f^m  below. 

4.  Palatine  fossa. 

5'and  6.  Lagomya  princep$.    Bonlder  Coantyi  Colorado. 

5.  Basiocoipital. 

6.  Palatine  fossa. 

7  and  8.  Arctomyn  dacoia^  ^  ad.     (No.  5113.)    Black  Hills,  Dakota.     Typt, 

7.  Skull  from  above. 

8.  Under  Jaw  from  the  ontside. 
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SftRirt  oTtb»  Little  Colimda,  Anzona 


4     Aimwalwi  Im  •»'  ]L:itli 


li  AMmptioM  td  am  i^dlM 


Hv  nit.  r.  H*KT  Mrrkum 


^^  MEA.-l-REllENTa. 

AH  dMBanronti-nla  of  uprcinu'UN  uro  in  uiiUimrtrrs. 

All  U.uiM*La  i^i>tir(!i<;ri  liy  KjrM  AgeutAof  ilio  tH*iAii>B  aiv  mmiorNl  I 
irhb  llie  fDllowiag  iiutriicUonit: 

(1)  The  TOT*L  uutOTU  fBllie<l)ataQo«  bttircnnibalilttir  tli«B 
tli«  Uvil  veriebrii'.    hU  tukou  by  laying  ih»iinuiutl  on  a  buaii),-whli  f 
ft  ptn  or  upright  pot,  anil  bj  Htraixhirtimg  llie  back  buiI  Init  l)y  e: 
leg*  with  niu)  ha»<l  wbilu  liohliiig  Ui«  li'-.ail  ivllli  ibv  other;  n  {lis  id  tin 
\ho  boanl  at  tha  cin<l  <if  tlia  vortEhrn. 

(i)  The  LtMarit  df  taii.  U  Uip  It^ngth  nf  the  cAiiiUI  i-^tioljnx. 
(fffvtliiK  tlio  tail  al  H((hl  angle  tu  i&e  back,  untl  pUolus  one  polDI  of  tt>u  ilirW 
ttio  baokbouuat  Ihy  virj  tijot  of  thtMaU,  the  irthcr  ai  ih«  tipnMltif  td*  VBfla' 

(3)  The  HiKD  Foor  U  ineanireil  bf  plactqg  one  iii>'"t  «!  Uxr  iliviilna  ac*'' 
vmlortbebi*!  {calivaiwtn),  Um  othi-rat  th«  lip  of  Ihu  )o4ignl  claw,  Uw  (nm 
llNtteDci)  f'tr  this  iitiquiafl. 

In  II  vHKiiHiig  Mil-  bin)!  fxul  in  ilr;^  kkltia,  ILl'  firut  la  fiint  arrniipcit  In  weijj 
colloa  uutU  itia  lucv  van  b«  nlralgbtenvd. 
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WASHINGTON 
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U.  8!  Department  of  Agriculture,  June  4, 1890. 

Sis  :  I  have  the  honor  to  transnit  herewith  No.  3  of  North  Ameri- 

|C4N  Fauna.    It  contains  part  of  the  results  of  a  Biological  Survey 

vhich  I  had  the  honor  to  conduct,  under  your  instructions,  in  the  San 

FranciBOO  Mountain  region  in  Arizona  during  August  and  September, 

1889. 

Bespectfully, 

0.  Hart  Merriam, 

Chief  of  Division  of 
Ornithology  and  Mammalogy. 
Hod.  J.  M.  Busk, 

Secretary  of  Agriculture. 
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KESrLTSOF  A  BIOLOGICAL  SURVEY  OF  THE  SAN  FUANI'ISrO  MOUNTAIN 
KEGION  AND  DESERT  OF  THE  LITTLE  COLORADO  IN  ARIZONA. 


By  Dr.  G.  Hart  Merriam. 


PREFATORY  NOTE. 

Recent  explorations  in  the  went,  conducted  by  tlio  Division  of  Orni- 
diology  and  Mammalogy  of  this  Department,  le<l  to  the  belief  that  many 
&ct8  of  scientific  interest  and  economic  importance  woiihl  be  brought 
to  light  by  a  biological  survey  of  a  region  comprehending  a  diversity  of 
phynical  and  climatic  conditions,  particularly  if  a  high  mountain  were 
«electe<l,  where,  as  is  well  known,  different  climates  and  zones  of  ani- 
lal  and  vegetable  life  succeed  one  another  from  base  to  summit. 
The  matter  was  laid  before  the  Assistant  Secretary  of  Agriculture,  the 
QoD.  Edwin  Willits,  and  I  was  authorized  by  the  Secrretary,  the  Hon. 
J.  M.  Rosk,  to  undertake  such  a  survey  of  the  San  Francisi^o  Mountain 
i^on  in  Arizona.    San  Francisco  Mountain  was  chosen  because  of  its 
nathem  position,  isolation,  great  altitmUs  and  proximity  to  an  ari<l 
desert.    The  area  carefully  surveye<l  comprises  about  l.'$,(MN^  squan*  kilo- 
meters (5,000  square  miles),  and  enough  additional  territory  was  roughly 
examined  to  make  in  all  about  .'>0,0(N)  stjuarc  kilom.^ters  (nearly  rj,(H)n 
square  miles),  of  which  a  bicdogical  map  has  been  prepare<i.     No  less 
than  twenty  new  species  and  sul)species  of  mammals  were  discovereil, 
together  with  many  new  reptiles  and  plants:  and  the  study  of  the 
fauna  and  flora  as  a  whole  led  to  unexpeetiMl  generalizations  concern- 
ing the  relationships  of  the  life  areas  of  North  America,  necessitating 
a  nMlical  change  in  the  primary  and  seconilary  divisions  recognized. 
The  most  important  of  tlie  general  results  are  : 
(1)  The  discovery  that  there  are  but  two  primary  life  areas  in  North 
America,  a  northern  (boreal)  and  a  southern  (subtropical),  iMith  ex- 
tending completoly  across  the  continent  and  sending  off  long  interpene- 
rrating  arms. 
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(2)  Thp  con wq  limit  .ibiiiiiloiuiioat  of  the  tUroo  life  aro^ts  comniuiitj' 
aocojiteil  liy  uaturalista,  nainoly :  The  Ka^teni,  Oeucral,  ami  Wmtten 
ProvliHies. 

^'^)  The  recot^uitioii  of  Heven  minor  life  zounn  iu  tlic  San  FniiidEice 
Moiuitaiu  region,  lour  of  boreal  origiu,  an<)  tUive  of  8tibtru|>ical  m 
luixeil  origin. 

(4)  Tlie  correlatiou  of  tUfi  four  boreal  zoiioa  with  corresponding  kodm 
iu-the  north  and  east. 

The  ])rc^nt  {taiter  ixtnsists  of  five  partn :  (1)  an  aniioniiceniout  of  tbe< 
gunemi  rei«iilt»  of  the  survey,  with  special  rcfi-reuec.  to  the  t^iogra|>Ua' 
and  vertical  distribution  of  siieeies;  (2)  results  of  a  brief  visit  to  Ito 
Grand  Canon  of  the  Colorado ;  (3)  »n  annotated  li«t  of  the  MamniaUoC 
the  Sitn  FriiiiciRco  Mountain  region  ini:ludiug  the  denert  of  the  LittiQ; 
Colorado,  with  deecriptious  of  new  species  ;  (4)  an  auuouted  listof^ 
Ilinls ;  (o)  an  annotated  list  of  the  Reptiles  and  BHtracbiaus,  vitb  il»f 
Bcriptiunxof  new  s])eeie8. 

l*i-of.  P.  II.  Kniiwlton,  lufsistant  jialeontologist,  U.  S.  Oeologifl^  8td>| 
'i>,v,  .joined  the  party  in  the  summer  and  collected  the  plants  upoB 
which  uinuy  of  uiy  generalizations  iire  based,  tie  has  placed  nie  iindl^ 
gi-eat  obligations  by  allowing  me  tlie  unreserved  nse  of  this  nmterUt 
and  the  privilege  of  announcing  important  reanlts  from  the  st(ind-pfliD| 
of  the  geographic  distribution  of  species.  I  am  indebted  also  to  Mb 
Frederick  V.  Coville,  assistant  botanist,  U.  S.  Department  of  Agiicolt: 
ure,  for  the  determination  of  many  of  the  more  diflienit  plants. 

J>r.  Leonhard  Stejneger,  curator  of  reptiles  in  the  U.  8.  National  Hftr 
seum,  joined  the  expedition  in  September.  Though  unable  to  visit  tin 
desert  region,  he  inade  notes  and  colored  sketches  from  the  living  uof- 
mals  collected  Ijy  Mr.  Bailey  and  myself,  and  has  prepared  the  reiMjrt 
on  BeptileH  and  Batrachians  which  constitutes  part  four  of  the  pivsent 
bulletin.  i 

My  assistjint,  Mr.  Vernon  Bailey,  deserves  siiecial  recognition  for  Uift 
faithAil  and  etticient  perfonnance  of  ttie  duties  assigned  him,  anit  U| 
should  be  added  that  muchof  thesuwiwaof  theseaoou's  vork  is  due  III 
hinzeal  and  int4^iiligence. 

It  is  proper  aUo  to  acknowledge  the  aHsistanoe  rendered  by  Mr.  D-i 
M.  Hionlau,  and  his  brothers  Thomas  and  M.  J,  Biordan,  of  Flagstaft 
Arizona. 

Mncli  more  wouhl  have  been  accomplished  but  for  the  insntficient  ftttiil 
availabli*  foi'  the  survey  (only  a  little  more  than  4(>0t>  to  cover  the  totd 
w>»t  of  tritUKportiLtion,  ontftttlng,  hire  of  animals  and  men,  imrchaMof 
Ien|j<,  supplies,  ete.),  thus  permitting  the  employment  of  but  one  manM 
e(M)k  and  general  camp-hand;  while  the  animals,  both  in  nnmlierMl 
quality,  wore  far  lielow  tlio  standard  usually  considered  necessary  for 
I  field  work,  which  RironrnKt^tnco  caused  many  Hnnnying  delnya.  All  OBT 
traveliiiji:  was  done  on  hi>rHcbaek,  and  mii  ]>ai-kiiig  t>u  tmrnis. 
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The  altitudes  given  in  the  present  pai>er  were  determined  by  means 
of  aneroid  barometers,  and  too  much  confidence  must  not  be  placed  in 
their  extreme  accuracy. 

The  base  maps  made  use  of  are  those  of  the  U.  S.  Geoloj^ical  Survey, 
for  which  I  am  indebted  to  the  Director  of  the  Survey,  Maj.  J.  W.  Powell, 
lod  to  the  chief  geographer,  Mr.  Ilenry  Gannett.  The  picture  of  San 
Franciftco  Mountain,  which  forms  the  frontispiece  of  this  report,  is  from 
the  sixth  annual  report  of  the  U.  S.  Geological  Survey. 

The  colored  map  of  Arizona,  showing  the  life  areas  of  the  Colorado 
pbteau  south 'of  the  Grand  Canon  (map  1),  is  based  upon  the  i>resent 
mrvey,  supplemented  by  information  derived  from  the  U.  S.  Geological 
Sarvey. 

For  the  sake  of  convenience,  the  names  employed  to  designate  the 
Tarious  life  areas  are  those  in  common  use ;  and  the  author  wishes  to 
state  that  he  does  not  commit  himself  to  these  names,  or  to  the  relative 
value  of  the  terms  indicating  rank  (Province,  Region,  Zone,  etc.),  all  of 
which  have  been  employed  in  diametrically  opposite  ways  by  ditlerent 
writers. 

ITINERABY. 

The  following  brief  itinerary,  in  connection  with  the  accompanying 
napH,  will  enable  thi'.  reader  to  tnice  the  routes  of  the  expedition  and 
determine  the  i>ositions  of  the  localities  mentioned  in  the  report. 

Flagstaff,  Arizona,  a  station  on  the  Atlantic  and  Pacific  Railway,  is 
the  point  of  departure  for  San  Francisco  Mountain.  I  reachetl  Flagstafl:* 
Jaly  26, 1880,  and  was  joined  next  day  by  my  assistant,  Mr.  Vernon 
Bailey.  After  spending  three  days  in  outfitting,  we  jiroceeded  to  Little 
Spring,  at  the  north  base  of  San  Francisco  Mountain,  ;uid  pitched  our 
teotii  in  a  grove  of  asi^ens  and  pines,  on  a  knoll  just  northwest  of  the 
ipriug,  at  an  altitude  of  2,500  meters  (8,250  feet).  This  was  our  ba^se 
camp  for  two  months,  and  from  it  numerous  side-trips  wen^  n^ule  into  the 
nrronnding  country.  Three  of  these  were  of  special  imi)()rtanc4',  name- 
ly, two  trips  acrass  the  Painted  Desert  and  one  to  the  (rraiid  Canon  of 
the  Colorado.  During  these  exi)editions  I  erossed  the  Painted  Desert 
and  the  Rio  Colorado  Chiquito  four  times,  spending  in  all  sixteen  <lays 
wi  the  desert.  I  visited  also  Walnut  Cafion,  about  0  kilometers  (o.J 
Biles)  south  of  Elden  Mountain  ;  and  local  collections  were  made  in  the 
piiiou  and  chaparral  near  a  volcanic  crater  containing  ruins  of  cliff 
dwelUngs  8  kilometers  (5  miles)  east  of  (Vfjeary  Peak,  an*!  in  various 
other  directions.  A  branch  camp  wa^  established  just  below  timber 
line  on  the  main  peak  of  San  Francisco  Mountain,  and  tlie  rocky  sum- 
■italwve  timber  line  was  climbed  several  times.  Ki^ndrick  and  (VLeary 
Peaks  also  were  ascended. 

FIBKT  TRIP  TO  PAINTEO  UESEUT.  AntTST  12  TO  ll».  IN(;M'SIVK. 

The  route  followed  skirted  the  north  and  east  sides  of  San  Francisco 
Koantain,  passing  through  the  pine  forest  by  way  o(  PaTlr\v\v^<^  ^V^mVL^ 
»d  Mltm/sr  ^  ^g^  of  O^Leary  Park,  keeping  we^t  o?  iy\^«c^  Mkdc 
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SuRsot  Pfyiks,  and  tlieuce  turning  southeaateriy  to  Turkey  Tiinki*.  The 
dry  bed  of  the  Little  Cotonido  River  van  crossed  ut  Grand  VnWa,  3d<1 
Teuebito  Wash  was  followed  to  the  high  nieaa  on  the  east  sidi'  of  die 
desert;  this  mesa  was  iii^ceuded  and  a  trail  was  takon  northward  to  a 
[Mint  about  25  kdonieters  (16  miles)  north,  or  a  little  west  of  nortb, 
of«thv  Mcki  [lueblo  of  Oraibi;  an  abrupt  turn  to  the  aouth  was  tlieii 
made,  and  Grand  Falls  was  reached  by  au  Indian  trail  soutli  of  that 
takeu  on  the  outward  jonruey,  a  short  atop  having  been  miule  at  Orw'bi, 
where  water  and  goat's  milk  were  obtained  iVom  th«  Indians.  From 
Grand  Falls  the  course  lay  across  the  lava  beils  direct  to  the  north  base 
of  the  mountain,  instead  of  by  way  of  Turkey  Tanks,  as  on  the  ontward 
journey.  The  total  distauee  traveled  was  3T0  kilometera  (230  uiles). 
The  heat  was  intense  and  much  suflenng  was  oceasioued  by  wftut">f 
water. 

SECOND  TRIP  ACm>SS  THE  DESERT.  SKITEMBEB  21)  TO  17,  INrLrSIVB, 

A  northeasterly  course  was  taken  from  Little  Spring  to  Black  Tauk* 
thence  to  the  Little  Uotorado  ac  Tanner's  Grossing,  following  the  Mor- 
Dion  trail  and  erossiug  the  river  about  56  kilomoters  (35  miles)  north  ot 
Grand  Falls,  and  uoDciiiuing  in  a  northeasterly  direction  to  Mueucopio  . 
Wash,  which  was  followed  to  Echo  CliBa,  and  the  aouthk-rn  poiutdf  I 
Echo  GliS's  mesa  was  crossed  from  Moa  Ave  to  Tuba.  Tanni'^H  Guloll 
and  the  Pueblo  of  Moencopio  were  visited  and  Moencopie  Waish  vi*  ' 
followed  down  to  the  {mint  of  departure  for  Echo  Olid's,  whence  thu  1 
I  return  to  the  monutaiu  was  made  by  neai'ly  the  same  route  as  on  tliB 
way  out,  the  total  distant  traveled  being  about  280  kitomet«r8  {Hi 
miles).  The  temperature  was  very  much  lower  tUau  during  the  formHT 
trip  across  the  desert,  and  some  of  tbo  niglits  were  even  cold.  There- 
cant  heavy  shuwbrs  had  left  some  water  in  the  Little  Oolora^lo  and  in 
Bcsttered  alkaline  pools  in  Moenuopie  Wash,  and  also  in  the  gulchealn 
the  lava  beds  between  San  Francisco  Monutain  and  the  Little  Golorufllk 

TIUP  TO  THE  r.a&ND  CiSOS  OP  THE  COI.OKiDO,  SEPTEMBER  S  TO  Ift  INCtiDSIV* 

The  usual  road  was  followed  from  Little  Spring  to  Hull  Spring  and 
lied  Horse  Tank,  and  thence  to  the  tank  known  as  Gaflon  Spring  oa 
the  Gouanini  Plateau,  close  to  the  canon,  which  is  ht^re  about  1,80( 
meters  ((>,<H)I>  feet)  in  depth.  Mr.  Bailey  and  myself  climbed  down  into 
the  cafiou  aud  remajued  iu  it  two  days  aud  two  nights. 


PART  l.-GENERAL  RESULTS  OF  A  BIOLOGICAL  SURVEY  OF  THE  SAN 
FRANCLSCO  MOUNTAIN  RECilON  IN  ARIZONA,  WITH  SPECIAL  REFER- 
ENCE TO  THE  DISTRIBUTION  OF  SPECIES. 


By  Dr.  C.  IIart  Mebriam. 


GENERAL  PHYSICAL  FEATURES  OF  ARIZONA. 

Arizona  as  a  whole  may  be  readily  divided  iiitx)  two  very  distinct 
phjsiographio  areas — an  elevated  plateau  area  and  a  low  desert  area. 
A  high  cliff  or  escarpment,  one  of  the  best  marked  and  most  extensive 
in  the  North  American  continent,  enters  Arizona  from  Utah  and  com- 
pletely crosses  the  Territory*  from  northwest  to  southeast,  marking  the 
floathem  limit  of  the  great  Colorado  Plateau.  Though  it  does  not 
everywhere  maintain  the  form  of  a  precipitous  clifif,  it  has  an  average 
height  of  at  least  1,200  meters  (4,000  feet),  and  in  some  places  its  crest 
i§  more  than  1,500  meters  (5,000  feet)  above  the  plain  below.  In  its 
eilDcts  upon  the  life  of  the  region  it  is  an  important  faunal  barrier.  The 
region  to  the«outh  is  in  the  main  an  arid  desert,  internipted  by  a  few 
irregular  ranges  of  mountains.  The  region  to  the  north,  beginning  at 
the  top  of  the  cliff  and  occupying  the  northern  ]>art  of  Arizona,  is  a 
floothward  continuation  of  the  Great  Interior  or  Colorado  Plateau,  the 
plateau  on  which  the  Rocky  Mountains  rest. 

GENERAL  FEATURES   OF  THE   SAN  FRANCISCO   MOUNTAIN  REGION. 

San  Francisco  Mountain  is  on  this  plateau,  in  the  north-central  part 
of  the  Territory  (in  latitude  35^  2(K  X. ;  longitude  111'^  41'  W.).  It  is 
a  volcanic  i)eak  rising  3,000  meters  (12,704  feet)  above  sea-level  and 
rests  on  a  lava  biise  which  is  everywhere  more  than  2,130  meters  (7,(K)0 
feet)  in  elevation,  and  overlies  red  sandstone  and  carboniferous  lime- 
stone. This  plateau  comprises  about  2,000  square  kilometers  («S00  square 
miles),  and  measures  about  72  kilometers  (45  miles)  from  east  to  west  by 
53  kilometers  (33  miles)  from  north  to  south. 

Four  other  volcanic  peaks  (O'Loary,  Kendrick,  Sitgreaves,  and  Bill 
WilliamH),  ranging  in  height  from  2,7r)(»  to  3,2(K)  meters  (0,00(»  to  10,500 
feet),  together  with  many  lMitt<'s,  eones,  and  eraters,  some  of  which  con- 
tain ^  crater  lakes,'  occupy  thi^  Name  eh'vatiMl  basi'  level.  San  Francisco 
Mouutaiu  proiier,  cut  off  from  all  surroundiu|j;  ami  v\U\uA\^\  \v>\\^  "ocsA 


^ 
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biittes  lU  tin-  hoifilil,  of  2,1511  iih-Uts  (S,iii>»  k-«t},  in  jiIi.hiI.  Ill  kilnumlitCK 
{12  iiiilus)  in  north  ami  aouth  diiuuctnr  by  15  kilomulurH  (1>  mile^t]  in  cMt 
imJ  west  diametpr,  iml  covers  alwut  180  Hqiini'fl  kiloiiif tera  (70  squan 
miles). 

Tbe  lava  plateau  alwve  :i,130  meters  (7,000  feel)  altJtnile  Is  oovnnd 
tbroiigboiit  by  a  beantiftil  Coiwst  of  statwl.v  pintft  ( PtVw*  j)'mrfrrflMj, 
wliichavttragentleast^S  meters  (100 feet)  ill  beigtiu  Thtrrc  is  tio  under 
growth  to  obHtrtict  the  view,  and  after  the  niiiiy  nensoti  the  grass  1» 
neatb  the  trees  is  knco-dect)  in  places,  but  tlie  growth  is  sparse  on  a<v 
count  of  the  rooky  Dutiire  of  tbu  surfat-e.  The  phie  forest  cxteudsuii 
the  mouutaiii  as  hiRli  as  2,075  meters  (8,800  feet),  but  loseB  \ln  diKlinot- 
ive  character  at  about  2,500  meters  (8,200  feet),  where  it  is  replawJ  in 
the  main  by  a  forest  of  Douglas  tlr  {P>icu(lotsvgii  lionglasii),  the  saiinj  M 
that  found  from  (Jaliforuia  to  Pnget  Sound  and  British  Columbia.  The 
Douglas  fir  reaches  nu  altitude  of  about  3,800  meters  (9,200  feet),  liuK 
giving  place  to  EngHiniinu's  spruce  {Piceu  ennelmantU),  whii;li  covert 
the  mountain  sides  between  the  altitude  intmed  ami  timber  line  (about 
3,500  meters  (1I.5U0  feet).  The  fox-tail  pino(/'tnuja  ariBtata)  begins  h lit 
tie  lower  down  than  Kngelmanu's  spruce  and  aceomitanies  it  to  tlie 
upper  limits  of  tree  growth,  where  both  exist  as  depauperate  fonM 
Scarcely  more  than  a  foot  in  height.  The  summit  of  the  mouiitwii 
above  timber  line  consists  of  bare  volcanic  rock  and  is  coveri'^t  with 
snow  about  nine  mouths  of  the  year. 

Again  passing  down  to  the  plateau,  and  thence  in  an  easterly  dir«- 
tion  to  lower  levels,  a  /.one  of  cedar  and  piiion  is  first  encountered-^ 
belt  varying  in  width  from  one  to  several  miles  iiccordingt^i  the  »)««{)- 
neea  of  the  slope.  The  only  trees  in  thiH  Itelt  ai-e  .juiiii»ers  (luunll/ 
known  as 'cedars')  iind  the  pinon  or  nut  pine  (/'i«M8erfii/»j(),  whose  mltftl^ 
iiishes  foo<l  to  the  Indians  and  the  miimmats  and  binls  of  the  region- 
Descending  still  lower,  the  Desert  of  tlie  Little  (Jolorado  is  entered— 
an  arid,  treeless  area  whose  npiwr  limit  may  l>c  set  at  the  1,800  ineW 
(approximately  6,000  foot)  contour  or  level.  Purls  of  Ihis  desert  «• 
devoid  of  vegetation,  while  other  piirtw  8upi)oil  ii  scanty  growtli  0^ 
oactns,  greasewuxl,  and  a  few  other  speeios. 

In  the  foregoing  account  the  general  features  of  thesevenil  zimtttt 
the  San  Francisco  Mountain  region  have  beeu  briefly  ontliued.  IleO- 
pitulating,  it  may  be  said  that  in  ascending  from  the  hot  and  »H<i 
Desert  of  the  Iiittlo  Colonwlo  to  the  cold  and  humid  summit  of  tW 
mouulaia  no  less  than  seveu  Kones  are  encountered,  each  of  which  witf 
iifl  chanieterixed  by  the  )>ossession  of  forms  of  life  not  found  In  tbB 
olhers.  These  r-oufn,  with  their  respective  altitudes,  are — -first,  the  ariil 
Desert  region,  below  1,.S00  meters  (B,(KK)  feet) ;  second,  the  Piiion  hcH- 
from  1,800  t«  2,100  meters  (O.OtHl  to  7,000  feet) ;  third,  the  Pine,  (Vo* 
2,100  to  a,500  meters  (7,IWI0  to  !<,2l)0  feet);  fourth,  Douglas  Jlr,  fr*"" 
2,500  to  2,800  meters  (8,20l>  to  11,200  feet);  fifth,  Kngelmanu's  tqwUCft 
rtwtii  3,S0it  to :t/>tm meters  (i»,200  to  ll,aiO)  ■,  MUli  a luirtow  Kone  of diTurf 
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MpriKv;  aiiiil  (Seventh,  the  bare  mcky  miiiimit,  snow  covered  Ihegreiiter 
Iiartof  the  year.*  These  fact«  as  isolated  facts  wouhl  be  of  compara- 
tively little  interest,  but  ia  their  bearing  ou  the  problems  of  geographic 
distribution  a  very  deep  interest  attaches  to  them.  This  will  appear  by 
liassing  in  review  the  distinctive  plants  and  animals  of  the  several 
zones,  and  tracing  their  distribution  in  other  parts  of  their  ranges. 

RKMAUKS  ON  THB  GEOORAPHIC  DISTRIBUTION  OF  SPECIES  (HIAR- 
ACTKRISTIC  OF  THE  SEVERAL  ZONES  OF  THE  S4N  FRANCISCO 
MAINTAIN    REGION   IN  ARIZONA. 

AIJ>INE  ZONE. 

[Approximate  altitudo  :  Above  3,500  meters,  or  11,500  feet.] 

Nine  8i)ecles  of  plants  whieh  grow  ou  the  bleak  and  storm-beaten 
summit  of  San  Francisco  Mountain  were  brought  back  froui  Ljuly  Frank- 
lin Bay  by  Lieut,  (now  General)  A.  W.  Greely.    These  species  are  : 

Jtdnnatr  M'ptentrionaUn  Cystoptcnn  fraf/ilift  Sarlfnufa  uivalitt 

'^TrMria  rrrna       •  Stucifraija  rwnpUoMu  Oxifria  dh/ifna 

CfrantiuM  alpinnm  Saxifraga  JlaijellariH  Trim  turn  suhnpiratiim 

One  or  more  of  them  have  been  found  at  etich  of  the  following  locali- 
ties: British  Columbia,  Unahiska,  Beriug  Strait,  Kotzebue  Sound, 
Point  Barrow,  Melville  Island,  Back's  Great  Fish  River,  Hudson  Bay  and 
Strait,  Labrador,  Batlin  Bay,  Greenland,  Iceland.  Spitzbergen,  New- 
loandlaiKl,  Gulf  of  St.  Lawrence,  White  Mountains  of  New  Ham])shiri', 
Rocky  Mountains,  Selkirks,  aud  Sierra  Nevada.  Several  of  them  occur 
also  in  the  arctic  portionsof  the  Old  World,  extendiug  as  far  soutii  along 
the  coast  as  the  island  of  Yeso,  North  Japan,  and  a[)pearing  again  in 
the  high  mountains  of  Boumelia,  in  the  Caucasus,  the  Carpathian 
Mountains,  and  the  Alps. 

Sibbtildia  procumbeM  is  another  polar  species  iuhabitingarctic  Anu'rica 
from  the  [>eniusula  of  Unalaska  to  Hudson  Bay,  Labnulor,  aud  (inMMi- 
1m(1,  and  flourishing  also  throughout  the  arcti<*.  regions  of  Asia.  It 
eomes  south  along  the  higher  sumuiiti^  of  the  ('asca<le>  rauge,  th<'  Sierra 
N'evada,  aud  the  Rocky  Mountaius,  and  occurs  in  isolated  (colonies  ou 
the  barren  peaks  of  Sau  Francisco  Mountain  in  Arizona  aud  Mount 
^VaHliington  in  New  Hampshire.  In  the  same  way  it  iniiabits  the 
mountains  of  Central  Asia  and  Siberia,  and  also  the  ('arpatiiiau  Mount- 
iiiiR,  the  Apennines,  the  Alps,  the  Pyrenees,  and  the  Himalaya. 

(JeHmrifHHii  belongs  to  the  same  category,  growing  from  (irceuland 

'The  normal  altitudes  Ihto  givt-u  for  tlu'  vaiioiis  in-o  /onrs  of  Sail  rrancisco 
'Joiiiitaiii  an*  avcrageH  for  the  north\v«'st  siilo  of  tlm  mountain.  FavoraMe  soiitlnTii 
Uu\  KonthwoHtern  exposareH  carry  tho  zonrs  up  a  linn<ln»(l  in«it«'rs  or  inon*  al»ovo  tiir,s<i 
KniitM,  wliile  Aimilar  northern  and  northeastern  e\i»osiin*s,  particularly  in  ;{nlciif*M 
^^IcftnoM,  flefloct  the  zones  ah  much  as  two,  or  ovon  three  hun4lre(l  met^^rs.  The 
*<*nnal  areragc  differeuce  in  altitude  of  the  same  /one  on  the  Honthwest  and  north- 
'MdeNof  San  FraucifM^o  Mouitsuu  in  ahout  275  nietern  (,\KH)  (wAV 
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[  and  tlic  »boi-eH  am)  iuhiuils  of  Uudsou  Strait  Ut  Melvilk>  Isluiiil  mid  the 
L  coa^tM  of  Bitriiig  Strait  »iid  tJDaliiskn,  and  also  in  tlio  nurtliem  part  rf 
I  Siberia  and  Kanischatlia.  It  comes  soutliwanliii  tiie  Ho(;ky  Mouiilaini, 
[  iiibabttiug  the  Ligber  i)eaks  of  the  UJQtas  and  of  Color»<)o,  and  in  tbe 
moBt  conai)iciiou8  plant  above  timber  lino  on  Sau  Fraaciaco  MoaulAin, 
wbere  it  forms  dense  mats  of  green  among  tbe  bare  rocl<8 — patcliu  of 
'  snob  extent  ibat  tliey  may  be  Been  from  tbo  plateau  level  below. 
I  Otiier  arctie  iilants  found  above  timber  line  on  San  Francisco  Moant- 
'  ain,  most  of  tinsm  circnmiwlar  species,  ai'e : 

I   Jrevaria  itlfiina  FolemoniumcOB/irtHm  Silnie  acaulUi 

I  CVi'uxEiKNi  iirirHiie  S'lffiva  UnHiH  SIrlliiHa  HiHlifllala 

I  Jidlfini  lireci/o""  Stui/raga  dfbilU  Thiiupi  alptslre 

I      It  appears  from  what  has  been  said  that  many  of  the  plants  found  OB 

i  the  high  rooky  summit  of  San  Frandsuo  Mountain  occur  on  tbe  higbtf 

peaks  of  tbe  Rocky  Mountains,  tbe  Sierra  Nevada*  and  Cascade  rauRe, 

and  the  Appalachian  chain ;  they  occur  along  tbo  arctic  coasts  of  Alaska 

Hudson  Strait,  Kortb  Labrador,  Greenland,  North  Silieria,  and  Spiti- 

Ijergen ;  they  occur  in  tbe  Alps  of  Europe,  in  the  Altai  and  Ural  Mount' 

ains,  the  Pyrenees,  and  some  of  them  even  in  tbe  Hirnaiajo.     In  brief, 

I  tboy  inhabit  the  arctic  regions  of  the  ^lobe  and  extend  far  soulh  on  the 

|-8umtnits  of  tbe  higher  mountain  ranges.    Plants  and  animals  banng 

r-BUch  a  distribution  are  termed  ArcHa-Alpine  Circumpolar  speoieg. 

We  collected  no  insects  at  high  altitudes  on  San  Francisco  Mountain, 
but  butterflies  and  diptera  from  great  elevations  in  Colorado  have  been 
abown  to  be  identical  with  species  from  Mount  Washington,  Labrador, 
and  Gi-eenland. 

Among  bii'ds,  tbe  Golden  Eagle— a  truly  circumpolar  species,  thoagh 
not  confined  to  the  arctic  zone — rears  its  young  on  Sau  Francim 
Mountaiu. 

There  are  no  exelnsively  arctic  mammals  on  the  Wip  of  this  liipk 
mountain,  because  such  mammals  could  not  exist  long  in  so  small  an 

^H  area.     An  Ermine  Wcaael  {Putorius  sp,  f )  inhabits  tho  aummit^ 

^Baud  tbo  Big-born  or  Mountain  Sheep,  another  truly  circumjiolar  typS) 
^Bfl)>ends  tbe  snmmer  there,  descending  in  winter  to  lower  levels. 


b 
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nltitiide,  3,200-3,500  ir 


T  10,500-11.500  fc 


Just  below  tho  barren  arctic  summit  of  the  mountain  if^  a  narrow  belt 
which  may  be  named  the  Timber-line  zone.  Uere  the  trees  which  reach 
timber  line  (in  this  case  Picea  mgebnanni  and  riaim  arUtata)  lone  the 
upright  or  arborescent  habit  and  exist  as  stunted  and  prostrate  imnkS) 
whose  gnarled  and  weather-beaten  forms  bear  testimony  to  the  severity 
of  their  straggle  with  the  elements.    In  this  narrow  bolt  a  nnmburof 

'EDgJf^rMlamthAfXiu-Tcwl.ot  Ihv  |iI.iiiUfuuii<l  on  tli<*  Illgti  Siomt  Jiwtt» 
^  Annd  mho  m  tho  AI|m  mkI  thr<iDi;hnut  Mctiv  Eniv^w. 


A..,,mni     BIOLCMJICAL   BIiRVKY   OF    SAN    KRA.VCISCO   MOUNTAIN. 

Iiiinlj-  lil(lt>  pImitH  attain  ttiuir  miixiuium  ilt^vi-loimiont,  ilvcfrviutriig  mn 
-_i4ty  iti  nliundaniw  lioth  aliove  stid  below,     Among  tlit-Hts  nr« : 
^^^kcriu  hijioya  ramalota      Onliaua  hatUrllala  I'oUBliUa  ditwcta 

^^^HmCob  tlfiimm    ArAHnff-  iieitliaiim  Inulln  PHimla  parryi 

^^^Hm'I"  Hrarhrin  ritbrJu'rttn  Sartfraga  ArlAHi 

^HPrnluffttia  malHaora  tjixula  iimilirta  parrijlora       SriliiM  rhodttlitlium 

^^'Itntbii  0wnn  PfrlieMlarii  parrni  IVroitiiia  ii'/ihia 

Idsuxy  of  Lbem  Ate  circura[>olnr  species  fonntl  tlirongliout  tlie  nortln 

n-^ionsof  Anivriua,  mid  Bomeof  tlieTri  titroiigliout  tlio  iiurtUeru  regioDsof 

ibt*  «rorid,comiu}!sonthon  Iiigh  tDOtinluiusandoceui-riiigiii  ^leateat per- 

rti.-tioD  jiuft  at  or  near  tbe  edge  of  the  Dortbeni  limit  of  tieea,  and  at  tiin- 

><>r-Uoeoo  moantaiusfurtliersoutb.   8ul-1i  platttsare known tobotauial 

-  ■  Stl*- Alpine  apeciex,'  and  it  would  be  well  if  the  term  sub  alpint 

-t  ricted  to  tin.'  cbaracteri»tio  Riipdes  of  Ibis  zone. 

\iuougbinlK,  tbo  Titlark  {Atilhu»  jiemilranicuii)  wasfunndat  the  top 

Mie  monntain,  wbere  it  probably  brl^eda.    It  breeds  iu  grassy  places 

rli»bigh  i)eaksof  tbe  Rocky  Mountains,  and  at  sea-level  in  Labrador, 

.  .-«iilnnd,  and  tbrougbout  nn;tie  America;  iind  bii-da  congeneric  with 

.iro  known  to  breed  tbrougbout  tbo  arctic  portions  of  tbcOld  World. 

(CKNTUAI.)  IIUDSOXIAN  OR  SPBUCK  KOKE. 

I  Apprnslmatc  altitmic,  U, 800-3.21 10  n)«l«n :  it  S.aOfl-IO.rjKi  feet. } 

I'iisftingdown  into  tbe  next  zone,  tliiuSprneezone,  a  number  of  plants, 

binlti,  and  mammalH  are  eaconuten-d,  wbicb  are  cbaracteristie  of  humid 

Dottiicm  regions,  but  regions  uut  quite  so  cold  aa  tbose  inhabited  by 

Ttie  si>eciPH  which  occur  on  the  snowy  summit  and  at  tiuiber-Iino. 

i.iracteristio  trocflofthis  zone  are  Engelinaun's  spruce  {Picea  «iij 

turn)  uiid  the  fox-tail  pine  {I'tniu  arigtata).    Some  of  the  small  plani 

Afatlefia  /iiTjiianlia 
t-alifrmt  amonirut 
ilrrtemtU  pawirulato 
Motaa  mmijiara 

The  fai^l.  of  prenent  int«rt'!tE  it  that  many  of  the  plants  here  eon 

atcvl  OS  fTTuwiug  ill  the  tSpmite  zone  of  this  mountain  are  equally  chi 

rlstic  of  iJie  upper  Bpmce  belt  of  tlie  higher  Allegbaiiies,  the  Rocky 

LKimtaiatt,  tbr  (loscatles,  and  the  Sierm  Nevmla,  and  oncur  also  iu  the 

:i-,il  northern  s|irucefon.'8t  of  Oatiadtt.    It  is  well  known  that  the  north- 

:  :iraost  part  of  our  own  continent  consists  of  bare  rock  and  frozen  tnn- 

r;i«.    There  are  no  treesalong  the  sea  edgeofLabnulororFIndxonStnulf 

iloiig  the  coast  region  of  arctic  America  IVnm  Boolbia  Fellic  to  Alaska^ 

ir  just  flonthof  this  region  a  large  forest  begins  which  has  been  called 

M-  -Grvat  Pine  Torest.'    There  is  nat  a  pine  tree  in  it,  but  it  is  called 

lie  iivatiaxe  moiferK  in  general  are  called  jiines  by  people  who  are  Dot 

uxUkOtsts.    The  tree  that  grows  there  is  a  specie.i  of  spracn  cmv^ito* 
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I  vitli  the  n|iniiM^  wliit^li  m-viirK  ln}:1i  ii|i  nii  8nii  Fiiux^lni^d  MtiuiiUiin,  and 
I  many  of  tlie  liuiublei'iilaiits  ate  oilbei-iilenticalorclrtsel^'  luliitMl  re)itfr 
I  BCiitaltve  Ibi'iDs. 

Among  the  birds  whiiOi  breed  in  tlie  Spruuc  belt  on  thim  moantuinan 
I  the  Goflbqwk,  l>uaky  Horned  Owl,  Dusky  (Irouse,  Eveuiup  GroDbeBkr 
[  aud  Clark'H  Crow.  The  Goshawk  and  Dusky  Horned  Owl  rang* 
thrunglioiit  the  sitnioe  Ibrestfi  of  the  north,  ftitni  Labrador  to  Alaaki, 
I  and  south  in  the  mountains;  while  the  others  art;  uotifiniHl  to  it^  wcat- 
I  ern  parts  and  oittlierfl. 

Of  mammals,  the  Porcupine  is  the  only  one  t>elieve<I  to  be  reetnctal 
I  to  this  belt  during  the  season  of  reproduction,  and,  like  the  Big-liOiff, 
I  it  comes  down  ttiloweilevelsduringtJie  winter.  Bears  ( t'faus),  ShreW; 
'  ISorex],  Voles  {Arrkola),  and  lied  SquirreU  (Scivrim  fremunti  mogol- 
I  U>ncngi»]  range  tLrou<!hout  the  spruce  and  fir  zones  bnt  were  not  foond 
I  below. 


(Apprr)! 


aloalthuilr^:  '2.L\m--i,tiO 


f.aix^^i.atwffci,] 


The  distinctive  tree  of  this  zone  is  Douglas  Qr  (PHeudotanga  rlouglaaiS), 

>  which  ranges  northward  to  British  Ooluuibia.    Another  tree  of  nenrlj; 

coincident  vertical  distribution  on  the  mountain  is  the  lofty  RoaIot 

Mountain  Pine  (Pinna _tlexilia  macrocarpa),  which  extends  north  to  tlie 

Kootenai  region  and  Calgary  in  Canada.     Wherever  the  Douglas  flr 

r  has  been  burned  offjits  place  is  taken  by  thea8[>en(/'oj)t(ttMfrcr»HtfotrfM)i 

I  a  species  of  wide  distribution  in  the  north,  where  it  ranges  from  Scv 

I  England   to   Newfoundland  and  Labrador,  and  thence  westward  to 

I  Alaska,  reaching  its  Lightest  perfection  along  the  southern  part  of  tht 

threat  coniferous  forest  of  northern  Canada,  and  coming  stmth  in  tM 

I  loountains. 

Among  the  smaller  plants  of  the  Douglas  flr  zone  are: 

I  ^etira  ijiieala  OmiUaiia  afflti*  PolmttUln  fral'ieuM 

I  Jlnrlirrit  reprnt  IJrvtiana  hi-lininfpala  Bibvn  rvubgi 

^  Cea»othMjiiidbTi  Ucum  Irijtonim  Hala  (itniiifriiaM  xvjnfiniia 

Nearly  half  of  the  above  (namely,  Oewn  trtfhrum,  PotentUla/ruliaMt 
Acltta  apicata,aM\  Viola  canadennin)  have  a  wide  range  in  the  CausdiU 
flora  of  the  Kast  and  North,  or  are  representative  forms  of  such  upeciMJ 
and  probalily  Cfajtofhm/pndleri  may  \k:  safely  reganlnfl  as  the  westMB 
representative  of  6'.  nra/iM,  which  ranges  eastward  from  the  Kookf 
.  Mountains  to  Vermont. 

i       Une  batrachian,  a  Salamander  of  the  genus  Amblpi>tMna,  has  beien  1 
[  found  in  this  xonc.    AIUih)  species  inhabit  the  OanafUan  fauna  of  ttia  I 
Bast.  1 

I      A  number  of  species  of  birds  are  cbnraeteristic  of  the  Donglafl  Ar  ^ 
I  zone.    At  least  eight  of  these  are  either  identical  with  or  closely  relatnl 
1  reprerantntlve  forms  of  sjiecies  which  are  well-known  members  of  the 
l^mMv/MM  /aiina  of  Mw  Bast,  uu>st  oV  ttiWHi  XirwtVxwv;  \n  iiortlirm  New 
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iuglaml^  the  Aclirondacks,  and  Koiithwanl  in  tlio  Alleglianien.  These 
re: 

hrve-toeil  Wnodpecker  (Picmdett  ameri-  Brown  Creeper  {Ccrih'm  familiarift  man" 

<«■■«  dorimH*  )  tana ) 

bve^ded Flycatcher ( Com /ojiN«6orf a 7i«)  Rab.v-crowued    Kinglet    {Regulm    calen- 

mfMbin  {Lojria  cmrrirostra  stricklandi)  dula) 

\am hinnet  {Spimtia pinu«)  Audubon's  Thrush    {Turdus  aomilaHchkw 

adabon's  Warbler  (Dendraica  aHduboni)  auduhani) 

The  following  species  which  breed  in  the  Douglas  fir  belt  on  San 
niDcisDO  Mountain  do  not  occur  in  the  East^  though  but  one  genus 
Vff^^tet)  is  unrepresented  in  the  East : 

vwosend's  SoUtaire  {Afyadestes  town-  Long-cre8ted  Jay  {Cyanovitia  stelferi  ma- 
teudii)  crolopha) 

iQid-taUed  Homming-bird   {TrockiluH  Louisiana Tanager  (Piran//a /fffZoridana) 

ptatifcerems)  Monnt-ain  Chickadee  {Parm  gamhvli) 

It  is  probable  that  Parus  gambeli  and  Myadesies  townsendii  range  up 
rom  the  Fir  into  the  Spruce  zone. 

Of  mammals,  there  are  two  species  of  Field  Mice  or  Toles  (Arvicola 
Uieolwt  and  A.  mogolUmensis)^  one  Shrew  (Sorex  monticolus)^  and  one 
ted  Squirrel  {Seiurm  fremanti  mogollonemis)^  all  of  which  extend  up 
ito  the  Spruce  belt,  but  none  of  which  were  found  below.  It  is  evident 
bt  the  Spruce  and  Balsam  zones  are  closely  related. 

NEUTRAL  OR  PINK  ZONE. 

[Approximate  altitude :  2,100-2,500  meters,  or  7,000-8,200  feet.] 

The  characteristic  and  only  tree  of  the  Pino  zone  is  Pinvs  ponderosa^ 
hich  forms  an  unbroken  forest  over  the  whole  of  the  lava  plateau  above 
(6  altitude  of  2,1(K)  meters  (abont  7,(K)0  feet)  and  extends  up  as  high, 
some  of  the  parks,  as  2,675  meters  (8,800  feet).  As  a  distinctive 
lecies,  however,  it  loses  its  character  at  about  2,500  meters  (8,2(K)  feet) 
liere  it  is  invaded,  and  soon  after  rcplace<l,  by  Pinus  flexilis^  Pseudot- 
ga  doHgUuiij  and  Populus  tremuloides.  Pinus  ponderona  may  be  re- 
ffded  as  a  tree  of  the  middle  elevations,  occurring  between  the  piiion 
Ml  cedar  of  the  lower  hills,  and  the  firs  and  spruces  of  the  higher 
oantainK.  In  such  situations  it  ranges  from  the  highlands  of  western 
ixas  and  northern  Mexico,  northward  along  the  Kocky  Mountains  and 
erra  Nevada  to  the  dry  interior  of  British  Columbia,  in  latitude  51^, 
K,  avoiding  the  region  of  excessive  rainfall  along  tiiecoiist  from  north- 
11  California  northward. 

Among  the  more  conspicuous  of  the  small  plants  occurring  in  the  Pine 
dtof  San  Francisco  Mountain,  and  having  a  more  or  less  coincident 
iitribution  with  that  of  Pinm ponderosa '}\\iit  cited,  are: 

^pammla  parrtfi  Gilia  aijfjregata  attenuaUi        Oxyiropis  lamberii 

^■•r*  §p0cio9a  OryhaphuH  anguHtifoViHn  Peniittcmon  harhatu9  torreyi 

The  one  distinctive  mammal  of  the  Pine  belt  is  Al>ert's  Squirrel  (Sci- 
nil  aberti)  which  r^np^es  through  tha  pine  regions  of  At'izou^  ^^^ 
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HetJco,  auil  (k»lnrailo,  aud  ban  l>f!i'ii  r 


B  Ihiraur' 


Very  iitlle  cau  be  said  with  ixTtniut.r 

tlid  Pine  belt,  tb«  ^te  of  my  arrival  at  tbe  ■ 

of  July )  Uiat  tbe  birdn  biHl  Snisbed  breedtB|r  sad  wi- 

wander.    Tb«  Tollowing  apecien.  bow«T«r,  were  Marij  < 

pines  at  that  dat«  and  are  known  to  bre«<l  there: 

KntUU'a  Poor-irill   [FluUiaM^HlMM   mut-        aHmmt) 

uaa  PigMj-  Nattetdi  (SUta^yyuM) 

TbQ  only  rcptilt^  rotiiid  in  tbe  Pine  belt  is  a 
(Phryntnoma  lumandeti),  wbich  is  abaodant. 


[AppraxiouWialUtaile,  ],MOO-S,100 meter*,  nre,ino-7,mMlhot.1 

Tbtt  diRtiiicttve  tnH.-»  of  IhiK  zone  are  tlie  piiioo,  or  nut  pioe  4 
edvlia),  nail  IheKo-uallc-il'oedar'lJtinijieruaomdmbiiuiii 
averaging  aboat  5  lueterH  (ICJ  feet)  iu  height.    Tbe  singalar  i 
bark  juniper  [JuniperuB pachypklaa),  a  very  handsome  aiul  c 
apeciCH,  occurs  iu  two  or  thi-oe  special  locilitics,  but  is  rate 
large  ahntbs   nut  observed  elBCwhere  »re  abandaiit  in  partsfl 
belt,  namely,  IkrberU  fremonti,  lihun  aromatica  trifoAata,  and  i 
dueritor  dumom.    Xear  tbe  Grand  Canon  of   tbe  Colorado  and  a 
Walnnt  Cation,  where  the  lava  rock  gives  place  to  timoston 
ahraba  are  joined  by  Coicantamerieana,  Spir<FamiHifoUnm,anAM 
neo-inexicana;  nnd  Yucca  anffiutifoUa  is  replaced  by  Yucea  b 
niperun  californica  vtahenais  also  grows  at  the  Grand  Canon, 
cfaaparral  (.Falliujia paradoxa)  forms  extensive  thickets  east  of  ifl 
Peak  and  uccurit  sparingly  over  most  of  the  Pifion  belt,  event 
jRg  down  into  the  doHcrt  iu  places.     Both  the  pifiou  and  ceda) 
elevations  of  corresponding  temperature  in  the  arid  lands  f 
orn  TextM  through  New  Mexico  and  Arizona  and  nortli  to  ceutj 
orado,  and  the  cedar  reaches  westward  to  southern  California, 
related  and  strictly  representative  forms  extend  northward  thre 
Great  Basin  to  the  Plains  of  the  Columbia.     The  other  specifll 
tioned  occupy  more  or  less  of  the  same  range,  and  some  of  tha 
northward  over  tbe  Grt^at  Plains  as  well  as  the  interior  basin. 

Tbe  mo8t  conspicuous  bird  of  the  Pinoa  belt  is  the  Piiion  Jay  (0[ 
wephalu*  oya/nocephalat).    Other  ebarneteristic  species  are  Woodhoiu 
Jay  (Aphehmmii  woodhounei),  tlie  Gray  Tufted  Tit  {Parm  inon 
gritcun),  the  Giiatcatcher  {PoUoptila  cnnileaj,  anil  the  Bush  Tit  {Pi 
triparun  plumbeous).    The  range  of  these  specieH,  taken  <»llectiTely,il 
coextensive  with  the  distribution  of  tlie cedar  belt  above  described. 

The  hirge  liock  Riiuinel  [Spermojihiluii  rframmurati}  is  tbe  moKl  d 
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leteristic  nianmial  of  the  Piiiou  belt,  with  which  it«  range  api)ear8  to  be 
learly  coincident.  It  occurs  in  saitable  localities  from  western  Texas 
D  the  Great  Basin  in  Utah  and  Nevada.  Two  or  three  small  mammals, 
iuracterized  by  darkness  of  coloration,  seem  to  be  restricted  to  this 
idt,  namely,  Spermophilys  spilosoma  ohaidianvsy  Perognathus/uliginosuSj 
uid  Onychomys  fuUginosuSj  which  are  here  described  for  the  first  time. 
See  part  III.) 

Lizards  abound  in  the  Piiion  belt,  becoming  more  numerous  towanl 
tbe  desert,  but  two  sjiecies  {Sceloportis  comobrinus  and  Uta  ornata) 
vhich  abound  in  the  Piiion  belt  were  not  found  in  the  desert  below. 

TUK  DESERT  AREA. 

[ Approxiiuato  altitado  :  1/200-1,800  meters,  or  4.(KXM),()00  feet.  ] 

The  Desert  of  the  Little  Colorado,  sometimes  known  as  the  '  Painted 
[>esert,*  is  a  great  basin  about  1,000  meters  (3,30<^  feet)  in  depth,  situ- 
tted  on  the  top  of  the  plateau.  It  was  excavated,  as  its  name  indicates, 
iy  the  drainage  system  of  the  Little  Colorado  Kiver — the  Colorado 
]kiqaito  of  the  Mexicans — and  consequently  is  lowest  at  the  north,  its 
tope  being  away  from  the  southern  edge  of  the  plateau.  Tlie  river 
bft  cat  its  bed  down  to  about  820  meters  (2,700  feet)  at  the  point  where 
I  empties  into  the  Grand  Cailon  of  the  Colorailo,  and  throughout  the 
•wer  part  of  its  course  it  flows  through  a  canon  considerably  below 
he  level  of  the  desert  proper,  the  lowest  part  of  which  is  but  little  less 
kmn  1,200  meters  (approximately  4,000  feet)  in  altitude.  Its  u])per 
hiit  may  be  set  at  1,800  meters  (G,000  feet).  The  term  Painted  Desert 
hoald  be  restricted,  it  seems  to  me,  to  that  part  of  the  basin  which  is 
idow  1,500  meters  (approximately  5,000  feet).* 

The  geology  of  the  region  is  simple.  The  lowest  stratum  which  comes 
D  the  surface  is  carboniferous  limestone;  above  this  is  red  sandstone, 
vhich  in  turn  is  overlaid  by  the  so-called  variegated  marls  or  argillaceous 
Iftys,  sometimes  capi>ed  by  a  thin  layer  of  impure  (toal  or  lignite. 
tke  limestone  api)ears  on  the  west  side  of  the  river  only  (?),  where  it  is 
loon  buried  under  the  ancient  lava  floods  from  ISan  Francisco  Mountain 
md  neighboring  craters.  The  re<l  sandstone  is  encountered  everywhere, 
iMnetiuies  as  surface  rock,  sometimes  as  high  clitT's  forming  the  escarp- 
tenttf  of  broad  mesas,  and  sometimes  as  curiously  sculptured  tablets 
Mandiug  on  the  plain.    The  marls  are  widely  distributed,  and  in  many 

*  Thf  arva  Urlow  1,:{70  iiiutont  (4,500  feut)  i.s  alxuit  l*Jf)  kilonictci'H  (7r>  itiiU^N)  in 
hagth,  and  that  lielow  1,500 iiiutorH  (5,004)  t'wt ),  "JtHi  kilmnctorH  ( 1*25  iiiilcs).  Tliv  loii<r 
^as  of  tli<^  il«Mi*rt,  Hli;;htly  cr8Hc«iritio  in  fdriii,  uimI  nirviii;;  rroiii  uvut  tli«^  iiiotith  of  tlio 
bttla  Colvradu  in  the  north w cm t  to  New  Muvico  in  th«^  M«>iithtMst«  jh  «'^J0  kil(iniot<*rH 
tMinileH)  in  length,  with  a  tranNverne  diami'tor  of  aliont  llo  kilonifh^rH  (70  niilrH) 
Mod;;  the  iui<l«lle  iwrtion,  and  a  total  area  (»f  2'J,hn)  M|iiart'  kiloinctorH  (11,500  square 
Mn).  Ita  eaatflrn  edge  iwnetratoH  the  boundary  of  Xt*w  MexitMi  in  two  arms,  follow- 
1%  tlie  OMiall/  diy  eouneH  of  the  Zufii  and  the  (?arrizo,  and  nnaTly  T«>Aii2Viei^  \,Vi« 
along  the  Bio  Pueno,  tbo  lar^oat  tributary  of  i\w  ColoTtkdo  C\iV(v^\\A. 
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pincee,  particularly  south  of  tlie  lower  part  of  Moeiico|He  Wiiuli,*  ri«, 
fitiin  the  surface  levuliu  tbo  form  of  strangely  eroded  liillsaiui  ranges  of 
stratJQcd  cliffs  whose  odd  sbupes  and  remarkable  combinations  of  colon 
— rod,  white,  blue,  brown,  yellow,  purple,  and  green — have  given  Ht 
area  in  which  they  occnr  the  name  'Painted  Desert'    There  are  hmn 
dredH  of  smoothly  rounded,  douie-nhaped  hills  of  bluish  clay,  utterly  dtf 
void  of  vegetation,  and  almost  identical  in  appearance  with  the  'gum 
hills,'  of  the  Bad  Lands  bordering  the  Little  Missouri  iuNotth  Dako 
Both  the  bills  and  the  naked  clayey  Hats  between  them  abound  in  alk 
vents — miniature  cralerlets — where  the  alkali  eilloresce*,  crnsHugoi 
the  surface  in  patches  which  resemble  iiewly  fallen  snow.     Many  of! 
hilU  are  ciipjied  with  fossil  wood,  and  many  of  the  flats  and  lower  leir 
east  of  the  LittleColorndo&iverare  strewn  with  chips  and  pieces  wbie) 
have  tumbled  down  during  the  wearingaway  of  thehillsidca.     Logs  I 
to  50  centimeters  (roughly,  a  foot  or  a  foot  and  a  half)  in  diameter 
9  to  12  meters  (30  or  40  feet)  in  length  are  still  common,  and 
sections  were  found,  possibly  from  the  same  tree,  which  meaHured  abei 
150  centimeters  (5  feet)  in  dinmel«r.    There  are  {tebble  beds  miles  is  o 
tent,  made  up  of  agate,  moss  agate,  chaluedouy,  Jasper,  obsidian,  U 
fossil  wood,  with  not  so  much  as  a  spear  of  grass  or  bit  of  cactus  h 
twccn  them.    On  the  other  hand,  many  of  the  mesas  and  plains  ii 
covered  with  sand  and  doconii>osed  marls  which  siipporta  scanty  growi 
of  cactus,  yucca,  grease-wood,  and  a  few  other  forms  of  vegetation  clia 
acteristic  of  arid  regions. 

The  bed  of  the  Little  Colorado  (liver  contains  the  only  rnnning  watt 
in  this  part  of  Arizona,  and  it  'goes  dry'  a  large  part  of  the  year, 
little  water  remaining  in  scattered  pools,  which  arc  strongly  alkaliiil 
Some  of  the  salt  and  alkali  fliits  on  the  river-bottom  support  a  luni 
aut  growlh  of  a  singular  lieshy  plant  belonging  to  the  geuus  tSatieortA 
whieh  at  a  little  distance  looks  like  a  leafless  bnsb  with  thick  gtO 
Btems.  During  the  rainy  season,  and  whenever  the  river  '  rnna,' U 
liquid  which  Hows  down  its  course  is  red  alkaline  mud,  about  the  ed 
sisfeucy  of  ordinary  sirup.  This  is  the  caae  also  with  its  tributariM»i 
which  Moen(x>pie  Wash  and  Tenebito  Wash  are  the  only  ones  whfti 
cross  the  Painted  Desert  projier. 

The  physical  and  climatic  features  of  the  Paintad  Desert  are  iwcnlil 
and  striking,  and  remdt  In  the  |iro<lnction  of  an  environment  lioatil 
alike  to  diurnal  forms  of  animal  life  and  to  the  person  who  traveraMi 
The  explorer  is  impressed   with  the  unusual  aspiwits  of  natni 
strange  forms  of  tbehills,  the  long  ranges  of  red  and  yellow  cliSk, 
curiously  buttressed  and  turreteil  buttes  and  mesas,  the  fantasticabaiH 

*  TIiu  toriiM  '  wiiali '  anil  '  arroyo '  urn  upplied  to  (ho  ile«p  itliBuni-'lH  or  rnvint* 
DOminun  ii)  arid  mglim*.  "Tlintn  arrnj'OM  am  iiBtiirnl  cinanqiiAnDM  of  thAanaqi 
manner  in  wliiuii  |.hi>  rnln  tn\\»  ttimriKtiniit  Mm  .vi'nr-  S>iiiiiil.im(>»  not «  itn>]i  bllll 
wiveralnKiiith*;  i>»!uiti,  It.  imiirH  ilnuti  iti  u  iN'rRxt  ili-lu)^,  wiwliiiij{ dM>t>  IxxlAlai 
imrtirittiiifi  null,  Iritvluj;  IwLiuil  tliH  aiitwainnouut  Uto  tliwurtoil  Inilnr  it  groairtnl 
— -JBrnwy,  KvxiciM  Ikmaiatj  Survey,  I,  \Si7,^. KI.  ^^^^^^^^ 
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rocks  carved  by  the  sand-blast  and  rendered  still  more  weird  by 
Ey  atmosphere  and  steady  glare  of  the  southern  snn,  the  sand- 
uioving  swiftly  across  the  desert,  the  extraordinary  combina- 
colors  exposed  by  erosion,  the  broad  clayey  flats  whitened  by 
s  of  alkali  and  bare  of  vegetation,  the  abundance  of  fossil-wood, 
ensive  beds  of  shining  pebbles,  the  unnatural  appearance  of  the 
;  mountain  sharply  outlined  against  the  yellow  sky,  the  vast 
es  of  burning  sand,  the  total  absence  of  trees,  the  scarcity  of 
the  alluring  mirage,  the  dearth  of  animal  life,  and  the  intense 
pom  which  there  is  no  escape.* 

plant  life  of  the  desert  is  scattered  and  scanty,  and  consists  of 
haracteristic  arid  land  forms  as  grease- wood  {Atriplex  canescens^ 
erti/oliaj  and  tiarcobatus  vermiculatm) ;  weeds  of  the  genera  Dico- 
[  OxyUenia  ( D,  brandi{f€%  ^ml  0,  acerosa) ;  a  large  brush-like  shrub 
lymia  canescens)  with  flowers  suggesting  the  golden-rod;  the 
j:  Ephedra,  which  has  no  apparent  foliage;  the  narrow-leaved 
Yucca  angmtifolia)j  and  cactuses  of  several  genera.  But  it  must 
8upiK>sed  that  these  rank  and  spiny  forms  of  vegetation,  whose 
r  dull  olive  colors  are  in  perfect  harmony  with  the  parched  and 
a8j>ects  of  the  desert,  are  the  only  plants  found  there ;  for  no 
is  the  surface  moistened  by  the  passing  showers  of  the  so-called 
season  '  than  numerous  plants  spring  into  existence,  and  favored 
f  the  desert  lose  something  of  their  usual  desolate  and  dreary 
aiice.  There  are  places  where  even  the  nutritious  grama  grass 
oua)  gains  a  precarious  foot-hold,  and  where  a  dwarf  lupine  {Lu- 


teoant  Ivits  aad  Dr.  Newberry  attempted  to  cros-s  this  desert  from  the  Little 
>  noar  Grand  Falls,  but  were  obliged  to  turn  back  the  lirst  day.  After  follow- 
bo  river  for 'three  days  they  found  an  Indian  trail  Ieadin<;  nortli,  and  followed 
Moki  villageii.  The  following  quotation  is  from  Ives's  account  of  the  first  day 
iesert :  **  The  scene  was  one  of  utter  desolation.  Not  a  tree  nor  a  shrub  broke 
»tuDy.  The  edges  of  the  mesas  were  llaniing  red,  and  the  sand  threw  back 
s  rays  in  a  yellow  glare.  Every  object  looked  hot  and  dry  and  dreary.  The 
began  to  give  out.  We  knew  that  it  was  desperate  to  keep  on,  but  felt  un- 
to return,  and  forced  the  ja<led  brutes  to  waile  through  the  powdery  impalpable 
iifleen  miles.  The  country,  if  jmssible,  grow  worse.  There  was  not  a  spear  of 
id  from  the  porousness  of  the  soil  and  rocks  it  was  impossible  that  there  should 
p  of  water.  A  point  was  reached  which  commanded  a  view  twenty  or  thirty 
lead,  but  the  fiery  bluiis  and  yellow  sand,  paled  somowhnt  by  distance,  ex- 
o  the  end  of  the  vista.  Even  l>oyond  the  ordinary  limit  of  vision  were  other 
nd  sand  fields,  lifte<l  into  view  by  the  mirage,  and  elongating  the  hideous 

bonsc,  in  speaking  of  a  somewhat  similar  desert  which  he  crossed  iu  western 
,  states  that  a  coyote,  **  becoming  desperate,  rushed  to  tln'  spring,  and  was 
Y  one  of  the  men  with  a  stone."  He  says  further:  **The  ravens  were  hover- 
'  OS  while  we  remained  here,  eagerly  watching  our  famished  mules.  Since  we 
Williams^s  Fork  there  have  been  clouds  seen  every  day.  and  anxiously  did 
\h  for  nin;  bat  thisseemetl  a  thing  impossible,  to  rain  in  this  miserable  coun- 
ico  overyihiufi^  appears  to  1m>  an  enemy,  and  is  armed  with  a  thorn  or  a  poison- 


r 


i« 


woimt  anmwAv  wAvvrk. 


pinu«  capitatiut)  in  abnticlaiit ;  and  the  higher  levels  arc  adurneil  b.v  a 
kind  of  paiiit«<lcu]i  {CoMleikia)  nod  scattered  beds  of  a  rather 
plant  {Mirabilin  multiflora)  vhich  enggeetsthe  morniue  glory.  Theddi! 
ioitti  pink  bloesoiBS  of  the  gracefnl  MalrmlVKm,  aud  the  more  sboffj' 
yellow  and  umugo  flowers  of  lUddellia  lagetina  and  Zinnia  granHiJIcrt 
would  attract  attention  aoywhere,  and  Iheir  l>eauty  is  here  hHghteBeA 
by  contrast  with  their  sombre  surntnndings. 

Without  going  into  details  it  may  be  said  that  these  plants,  taka 
collectively,  owur  ip  the  arid  parts  of  uortborn  Mexico,"  Texas,  Nwr 
Mesico,  Arizona,  and  southern  Califoniia,  and  some  of  them  exttod 
north  in  the  Great  itasin,  oven  reaching  the  Plains  of  the  Colnmbiaf 
aud  a  few  spread  northward  over  the  Great  Plains  east  of  the  Bockj- 
Mountams. 

Large  black  beetles  of  the  genera  Ek-odea  aud  Asida  are  common  to 
the  Painted  Desert  and  are  characterigtic  arid  land  forms,  oecarriDj; 
also  in  Mexico. 

loads  ot  the  peculiar  genus  .Spea,  modified  for  life  in  desert  regiou^ 
were  found  after  rains  in  some  of  the  arroyos  or  washes,  which  are  Aif 
the  greater  part  of  the  year. 

Ltzai-ds  are  the  most  conspicuous  forms  of  animal  life  and  many  spe- 
cies abound  throughout  the  desert.    Among  them  are : 

Croiopftjld""  baihiji  Srnliipiirim  tlongalai  Bvlbrwilin  » 

CroUipliylaii  iritlUcnii  Via.  itanibariniia  J'krynosoma 

8odop<>r%t  graeioatm 

We  saw  only  oue  rattlesnake,  but  others  have  been  recordetl.  I 
eral  of  the  species  and  all  of  the  geuera  of  reptiles  here  meatioued  oi 
also  in  Mexico. 

Birds  arc  scarce,  both  in  species  and  individuals,  aud  but  few  bl 
on  the  desert  of  the  Little  Colorado.    The  following  species  wereot^ 
served  there : 


1  {Jm,,ln 


Browirr's  Spoirow  (SpUclla  l-rrirrrt) 
Siigii  ThniBliur  lOrotntptct  uioHlitaw, 
TliraBb#r  ( UarpurSiinFh m  up. 

Durruwiug  Owl  {Spcolgto  L-uHicHbirM  Ip 
poijim) 

t  land  birds,  which  come  into  tin 


Bluok-tLroalud  Dcsurt  S^i 

ijAta  bilintalu) 
Nev»i1n  finjto  Spjirrow  {A.  hrlli  ntraden'i 
Bouauril's  Spurrow  {Feitvtcit  raffoq/s  iu 

cardt) 

All  of  these  are  characteristic 
United  States  trom  Mexico  and  extend  northward  various  distanoW 
Boucard's  Sparrow  ranges  north  from  tlie  tablelands  of  Mexico 
western  Tcxuh,  New  Mexico,  aud  Arizona;  the  Uhick-throateil 
Sparrow,  from  Mexico  and  Texas  westward  to  soitthern  Oalifoi 
north  in  the  Great  Ilasin  to  Utah  and  Nevada ;  the  Sage  Sparroir.'i 
Mexico  north  Ix)  the  Plains  of  the  Cohinibia;  Itrcwer'u  Sparrow,  f 

*Tbo  iiuiuttvriirArlxoua  plruiU  wliicli  iwiiiiriu  tli»  utTlheni  part  of  Mniloo  UnV  I 
IftFge.     lluuiHk'.v,  Iri  tlin  linUni.'al  irnil  ut  Itiulogia  CtMilmU-.^oiDrionna,  mIjiIm  Uiif  \ 
uf  Vho  SGO  |[»u«ra  of  ArlxnnA  pUiiu  mi'iiliunwl  by  Uotliruiili,,  uu  lots  lUnii  Wl,  otT^  A 
tjmr  omit.,  ooouraltt  iu  tiurUuiiu  Mej.iiK>. 
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Mexico  north  over  the  Great  Plains  and  the  Great  Basin ;  the  Sage 
Thrasher,  from  Mexico  north  through  the  Great  Basin  ;  and  the  Bur- 
loinng  Owl,  from  southeastern  Texas  to  California  aud  northward  to 
Canada  wlierever  suitable  localities  exist.  Another  characteristic  arid 
land  binl,  the  Road  Runner  or  Chaparral  Cock  (Oeococcyx  califor- 
iMnifir),  was  not  seen,  but  has  been  recorded  from  the  Little  Colorado, 
iod,  like  the  others^enters  the  United  States  from  Mexico.  It  ranges 
Itoni  Texas  to  California  and  north  to  Colorado. 

The  characteristic  mammals  of  the  desert  are  small  nocturnal  forms, 
nch  as  Kangaroo  Rats  (Dipodomys)^  Pocket  Mice  {ChcetodipuSy  a  sub- 
genns  of  Perognathus)^  Big-eared  Mice  (Hesperomys — of  the  eremicm 
group),  and  Free-taile<l  Bats  {Nyetinomm),  All  of  these  groups  reach 
the  Tnited  St<ites  from  Mexico,  and  none  of  the  species  of  the  Painted 
Desert  range  much  north  of  Arizona. 

Thus  it  appears  that  most  of  the  forms  of  life  inhabiting  the  desert 
of  the  Little  Colorado — its  mammals,  birds,  reptiles,  and  plants — occur 
mboin  Mexico  and  extend  northward  as  far  as  the  arid  lands  are  suited 
to  their  requirements ;  and  some  of  its  species  range  east  into  Texas  and 
MibfX  into  southern  California. 

In  like  manner  it  has  been  shown  that  the  characteristic  forms  of  life 
of  the  Pinon  belt  occur  in  similar  areas  in  diiferent  parts  of  the  <irid 
hnds  from  Mexico  to  the  Plains  of  the  Columbia ;  that  lands  which  rise 
abore  the  level  of  the  Piiion  belt  are  covered  with  forests  of  tall  pines 
and  in  the  main  possess  the  same  species  from  western  Texas  to  British 
Colambia;  that  still  higher  elevations  are  clothed  with  balsam  and 
ipnice,,and  that  the  humbler  plants,  the  birds,  and  the  mammals  of 
these  balsam  and  spruce  forests  are  essentially  the  same  throughout  the 
Boeky  Mountains  and  the  great  northern  forest  of  Canada  from  north- 
era  New  England  to  Alaska;  that  the  mountain  peaks,  if  sufliciently 
high,  are  bare  at  the  summit,  or  capped  with  snow  and  ice,  and  sustain 
the  same  species  of  plants  that  grow  in  the  arctic  regions  of  the  world 
and  come  south  on  the  high  mountain  ranges  in  all  parts  of  the  Northern 
Hemisphere;  in  brief,  it  has  been  found  that  the  same  species,  or 
closely  related  representative  species  of  animals  and  plants  inhabit  the 
lemotest  parts  of  these  several  zones  that  inhabit  them  on  San  Fran- 
dsoo  Mountain. 

IKTKURELATIONH  AND  AFFINITIES   OF   TIIK   SEVKRAL   ZONES. 

The  contemplation  of  the  phenomena  here  described  leads  naturally 
toeomparisons  of  similar  areas  throughout  the  country  ;  to  attcMupts  to 
bring  together  these  areiis  into  natural  biological  zones  and  provinces, 
and  to  inquiries  concerning  their  ori^^in. 

Without  going  into  the  history  of  the  subject,  it  may  be  said  that  most 
Mogista  recognize  three  primary  zoo-geograpiiical  divisions  in  the 
Diiited  States — an  ^Eastern^^  extending  from  the  Atlantic  Ocean  to 
[the  Great  Plains;  a  ^Central,'*  from  the  eastern  border  o?  t\\^  Wwv\i% 
[westwanl  to  tbb  tiierrn  Xeymhi;  and  a  ^  W eater n^  from  Uv^  e»\fii:\v 
Ml— No,  S 2 


IS 


NOliTll    AMKIiHAX    FAUKA. 


I  boae nf  tlie  Sierrit  Nevada  to  tho  Patnllti,  The  oijil  rvji'iun  or  thv  ^ 
wtisl  wUicb  <-nters  tbu  Uiiit^sd  8tiiLc»  fiviu  Muxico  Ims  boeu  rwo^i 
aa  a  distiucl  <)ivit>ioii  by  mauy  oataralistH,  and  \ian  bevD  itamftl 
'  Chihuah  nan '  or  '  ISonoyan '  region. 

Tilts  region  cast  of  the  Greiit  Plains  wa«  8iibtilvld«d  Ijj  Aga«ai 
early  as  1854  iiiUi  tbreu  ureas  nliiulj  lie  called  Faaniut,  aaini-ly: 
^  CaHadmn  Fmina,'  {2)  itn  '  Alleuhanian  Fauna,' or  Faaiia  itf 
fill!  SfateM,  and  {3)  a  ^  LouUianian.  Faunae'  or  Fauna  of  tbu 
ii^tateo.    Subsequent  writers,  parlicnlarly  Vot'rill  and  Allen, 
cuuiscribed  tbcso  Fiiunas,  reduced  tbeir  rank,  and  iiici-eiusfl  tl 
biT  uulil  lit  tbe  |irc8cut  time  oniitliologistBrecdciiiisueigbi  i  lu 
in  eastern  yortL  America,  as  follows:  (1)  Arctic;  {2}   II(i.i.--r 
Canadian;  (4)  Allcgbauiaii;  (5) Carolinian;  (6)LoniHiatiinti:  i,;})-'lant 
ian;  and  (8)  Antilleun.    Coi>e,  from  a  study  of  tite  n<ii1iK-«  anil 
trocliiane,  ni>ited  ttie  Louisiauian  aud  Flutidlaii  Faniiu))  into  a 
of  primary  rank,  which  be  named  the  'Austroripariai 
exact  equivalent  of  Agaasiz's  Lonlsiauiati  Fauna.     Potuiiuj; 
region  aa  clearly  of  sonthera  origin,  there  remain  the  CarulUilMiti 
gimnian,  ('anadian,  IIudsoDiaii,  and  Arctic  Faunant.    The  thi 
are  boreal  in  their  affinities,  while  the  Uaroliutau  in  suQ'UHed  witJi  mm 
era  forms,  and  the  Alleghanian  seems  to  be  neutral  ground. 

In  studying  tlicHevenil  life-zoneH  of  the  higher  declivities  of  San  Fi 
ci«oo  Mountain  it  became  ajiiiurent  not  only  that  each  Iiim  itxM 
siionding  zone  in  the  East,  but  that  in  many  invtances  tliu  zones  oflte 
mountain  may  be  recognised  by  the  presence  of  the  identical  ope 
whirJi  chara'iterize  them  in  New  England  and  Canada.   In  Hhort,it 
foniid  that  the  faiioal  aud  flora]  zouea  which  go  to  make  np  (he  Bur^ 
Ptoviuct^'in  the  East  may  be  traocd  in  anorthwesturly  direction  a 
the  northern  emi  of  the  I'laiusof  the  ^Saskatchewan  and  thea 
along  the  sides  of  the  Rocky  Mountains,  even  to  thi^  isolated  |H>akia 
Arizona.*  This  has  heen  pointed  out  somewhat  iu  detail  in  the  diM 
aioQ  under  the  head  of  each  zone,  aud  has  been  indicated  fnrtJicrby 
headings  lheniHelvo«. 

lilach  zone,  while  possessing  throughout  a  certain  nninburof  maa 
-or  strictly  representative  species,  undergoea  a  notivble  oliougu  in  pi 

'Tliia  win  lie  ninili.'  i^lcu  by  n  gluuov  at  the  iwooiupunjliiK  [i»p  "f  NorUi  Aai 
(map  &),  on  wliiuli  Uie  Boivnl  rrnvinec  is  npnacnlcd  in  okar  greiM). 

tiouilder,  undur  the  heoA  of  "AiiomAliM  in  tho  GeoKrBpbii'uI  Dialriliiilifmaf  ^ 
ButlorlllK*,"  niMitinn«  »  iiiiiiilwr  of  viukm  in  wlilcli  imrliiHiii  iip*Rl««  of  Imltntt* 
iwunr  IU  HujiiKiM'il  iaulutrd  vutouioii  at  ivuiolo  |iu[iiu,  all  of  w1h<  1>,  ii  i<  ni;;iiii)iAiii  u 
oLiHtrve,  full  wllliiu  the  lK>iui<Iiiri(ti or  tlin  UurtHil  I'ruviui:-'  h<  : 
IiniwQ  bIBii  biittutfly  (/inH«n'i«  (iiif(n«fin)  ha  a  Bireries  tLi. 
'kitoTnalo<iit'  >IUlrihntion.     It  occiirH,  hu  »tith)B,  in  New  Kn 
>   Dout.b  111  Ib6  Alli^gbnuira  tn  WRSt  Virgluin.    North  of  tbv  I 

bouilol  II>)lf;i<.Qii»bi>n,  Mirntn*!,  luiil  tbonoftwwilcrly  n»  lin  ;ut  . 
Ill  thflNunh  Huhutchi-n-iui.    b>  tU(<W»Bt  it  again  (Hitumlba  I'nIltuI  - 

(urkv   HmiTiliiiiiH,  mill  ••KirmU  an  [ut  MJUtll  4W  UttluCMlo-     A  ]MU*i    , 

I  i.iirr.'il  illsIrlbntiiHi  vuiiM  Lardl 
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ugfroni  tbu  East  to  tbe  West,  each  exti'eiiie  beiDg  occupied  by  certain 
iptfcies  not  Ibnud  in  the  other.  It  is  necessary  to  recognize  tliis  ditler- 
uce  iu  the  names  applied  to  the  zones;  hence  the  prefix  'central'  has 
letrn  used  in  each  case  to  distinguish  the  Kocky  Mountain  arm  from 
he  eastern  arm. 

The  several  zones  of  the  San  Frauciso  Mountain  region  are  interre- 
ited  in  difierent  degrees,  some  very  closely  aud  others  very  remotely. 
Isiuy  8i>ecieK  and  even  genera  which  are  common  to  two  or  more  zones, 
ikI  conseciuently  of  no  value  whatever  in  defining  the  single  areas,  be- 
oine  of  the  utmost  imi>ortance  in  studying  the  interrelations  of  the  sev- 
iral  zones.     For  instance,  in  the  highest  group  of  all — the  mammalia — 
here  are  representatives  of  four  distinct  types,  namely,  Bears,  Shrews, 
roles,and  Ked  Squirrels,  which  range  from  the  top  of  the  timber-line  belt 
o  the  bottom  of  the  Canadian  or  Douglas  lir  zone.*    All  of  these  are 
arcuuiiK>lar  ty|>es,  ranging  over  the  boreal  parts  of  the  whole  world 
iDd  C4»niing  south  in  the  mountains.    It  is  clear,  therefore,  that  they  are 
Bf  boreal  origin.    On  the  other  hand,  there  are  several  very  different 
tj|ies  of  mammals,  among  which  may  be  mentioned  the  Kangaroo  Rats, 
Pocket  Mice,  and  Grasshopi)er  Mice,  which  do  not  occur  abov(^  the  Pinon 
looe.    These  are  southern  types  reaching  the  United  States  from  the 
table-lands  of  Mexico  and  extending  northward  over  the  ari<l  lands  a.s  far 
•6  the  conditions  are  suited  to  their  re(iuirements.    It  is  clear,  therefore, 
that  tliey   are  of  southern  origin.    In  short,  it  may  be  stated,  as  a 
result  of  this  biological  survey  of  the  San  Francisco  Mountain  region, 
that  al!  the  forms  of  life  inhabiting  Arizona  were  derived  from  one  of 
two  directions — the  north  or  the  south.    And  in  extending  these  re- 
■earchesand  generalizations  so  as  to  embrace  the  (rreat  Interior  Basin, 
the  Kocky  Mount^iin  region,  and  the  (xreat  Plains,  which  together  con- 
stitute the  so-calle<l  *  Great  Central  Province/t  of  naturalists,  I  was 
utonished  to  be  forced  into  the  belief  that  no  such  province  exists.     In- 
denl,  the  present  investigation  demonstrates  that  there  are  hut  two  pri- 
mary life  provinces  in  this  country  :  a  northern,  which  may  be  termed 
Bttreal^  and  a  southern,  which,  for  our  purposes,  may  be  termed  SonoraUy 
Bince  it  comes  to  us  frnm  Mexico  through  Sonora.     In  attempting  to 
arrange  all  the  life  zones  of  Arizona  under  these  two  headings  the  fol- 
lowiug  conclusions  have  been  reacluMl:  The  Arctic-Alpine,  Timber-line, 
Hadsonian,  and  Canadian  zones,  having  been  shown  to  be  derived  froai 
theuorth,  fall  naturally  under  the  7?o/7'rt/ division.   TheDesert  and  Piilon 
loues,  having  )>een  shown  to  be  derived  from  the  south,  fall  naturally 
Qoderthe  tionoran  division.    There  remains  but  one  area,  namely,  the 
Piue  area,  whose  relationships  are  in  any  way  obscure.     This  area  has 


*B«arh  rau};ti  overtlio  huvcr  luvi*Is  at  ctTtaiii  .scasoiiti  of  tlie  year,  but  armot  known 
to  breed  away  from  tbe  Hpiiiov  and  tir  forest <«. 

^Thiii  prf>viiice  wan  on  tli  net  I  Sy  A;:assi/  as  lon^  a;;o  as  l^.Vty  an«1  has  In'en  acrepted 
**(ftr  aH  iti» **!»Hf;iitial  fvattin'rt  are  roDrfrnfd  1>y  L<*('unt«',  Itaird,  WaMari',  AniMi^Cope, 
•■iH'y,  GfBy,  PackanI,  ami  nvarly  nil  neont  writenj. 


» 


Hliowo  to  coasiM  ofa  mixluiv  ot  Borval  and  Soiioniti  IJ'pea,  do 
leas  tnoilifled  by  adai^Utioti  to  i>ovirutiinctiL  In  iitUur  w<>tils,il 
neutral  territonr.  Bat  muce  the  uuiab«ror  its  Soiinmn  ty]i*.*ii  U  greati] 
ID  excess  of  ita  Boreal  types,  it  may  be  inonj  i>r(»iierly  rtferr«l  to 
Souoraii  Pruvitit^;.  Thvn-fore,  xt'  tlic  soren  life-zones  uf  tiie  Sim  Ft 
Cisco  Mountain  rvgion  in  Ariu>iia,  foar  may  be  n:lent>d  u>  tbv  Bond 
Province  and  three  to  tlio  Sonurau. 

The  zoues  comiiosiDg  eacli  of  these  [mmar>~  divlsioim  tire  related  b 
one  iiiiotUer  tu  diflereot  degret^.  Thus,  the  l'ini1>er-line,  UiidMnik^,' 
and  Caiiiidiaitzoueaare  mach  more  intimately  rvlatetl  than  (he  TimUili 
line  and  the  Alpioe;  and  the  affinities  of  the  Piiiou  ami  Ueiierl 
much  closer  than  those  of  the  Pihon  and  Pine,  llcnoe  it  becomes  poa- 
Bible  to  group  the  zones  iuta  categories  of  intemiediiite  ruuk  bet' 
the  primary  provJuces  uiid  the  tertiary  zones  or  areas.  Tbe«e 
ary  divisions  are  here  termed  regions.  Under  the  Boreal  Pruvinw^l 
may  recognize  two  regions,  an  Ai  ctic  and  a  Boreal.  Tb«  Arctic  rej^ 
coutaiux  but  one  zone,  the  Alpine.  The  Boreul  region  oont^aina  tfan 
zones,  namely,  the  Timber-line,  nudsoniau,  and  Canadian.  The  "  ' 
ran  or  southern  province  may  be  likewise  split  iulo  two  legions,  n  S 
Arid  and  an  Arid.  The  Sub-Arid  consists  of  n  single  xone,  tbe  Pi 
The  Arid  region  comprises  two  zones,'  the  Pinou  and  thvt  Desert.  3 
facts  here  set  forth  may  be  graphically  represented  by  means  of  a  tablsj 
thns :  ^ 

Life  Jrcat  vf  Ikt  San  Ffantiiiee  JfuMMldia  Bqiifn  ia  Jniona. 
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,'  divisions  arc  based  on  tbe  possession  nf  distil 
ICenora;  the  secondary  and  tertiary  chiedy  on  (list*      ' 
\   some  of  them  possess  distinctive  genera  also. 

OltiaiN    Of  THE     BOREAL    I'AITNA    AND    I'LUItA 
MOINTAIN. 
Thu  BorenI  zones  of  Kan  Frnucisco  Moniitnin  are  seiwrated  fl 
responding  areaw  elsewhere  by  a  brand  inter\'iil  occupied  by  tbi^ 
I  faunas  and  Hnras  of  tbe  Soiioiun  Province.    The  i 

■nonrituin  is  distant  more    llian  JOU  kilometers  [1T>{\  miles)  fnxu  tlic~j 
L  neiirexL  peak  of  similar  ciiiiriKMer  in  Culorndu,  and  nearly  3,1^(10 kilomtt'  i 
s  {^.ttlHl  inileis)  I'mrn  tliu  nearest.  )ioiiit  tn  Mie  Aj'clic  xone  jiroper— oUi  J 


*  Tbe  ihmnt  of  llii*  h'lUlv  Coluriulu  lUJuluVun  \> 

if  ft  jiMflHjUfiiTnJ. 


.  Wu  'j,t\&  TMw^;  tbiUuiw  MoAtll 
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till*  arctic  ureas  witliin  the  United  States  being  mere  dots  npon  the  map, 
and  even  the  lower  zones  of  the  Boreal  Province  being  widely  separated 
ftom  simikir  areas  in  the  north.    The  question  naturally  arises  as  to 
tbe  orij^u  of  these  small  colonies  of  ai*ctic  life  which  appear  here  and 
there  over  a  ^reat  continent.    It  is  i)erfectly  evident  that  they  could 
not  have  reached  their  present  positions  during  existing  climatic  con- 
ditions ;  hence  it  is  necessary  to  search  the  records  of  the  past  for  the 
explanation.    The  period  immediately  preceding  the  present  is  known 
M  the  glacial  age,  because  the  northern  parts  of  the  globe  were  then 
buried  in  ice.    This  ice  cap,  which  in  places  was  several  thousand  feet 
in  thickness,  underwent  two  principal  movements  of  a<lvance  and  re- 
treat, first  crowding  the  life  of  the  region  far  to  the  southward,  then 
allowing  it  to  return,  to  he  again  driven  south  by  the  next  advance. 
The  southern  terminus  of  the  great  ice  sheet  extended  from  New  Jersey 
to  soQtbern  Illinois,  and  thence  northwestward  to  British  Columbia,  and 
its  effects  upon  the  climate  must  have  been  felt  throughout  the  United 
States  and  even  into  Mexico,    The  advance  of  the  glacial  period  was  so 
srailual  that  plants  as  well  as  animals  had  time  to  escape  by  extending 
their  ranges  southwartl,  and  during  the  return  movement  were  enabled 
to  keep  pace  with  its  slow  retreat.     Hatl  either  the  process  of  refriger- 
ation or  the  return  of  heat  taken  place  more  rapidly,  most  of  the  forms 
of  life  inhabiting  the  northern  parts  of  the  globe  would  have  been  ex- 
terminated.   During  the  recession  of  the  glacier  many  borejil  plants 
and  animals  were  stranded  on  mountains,  where,  by  climbing  up  ward  as 
the  temp-niture  became  warmer,  they  were  able  to  lin<l  a  final  resting 
I>lace  with  a  (climate  sutliciently  cool  and  moist  for  their  needs;  here 
they  have  existed  ever  since.     This  is  the  commonly  accepted  explana- 
tion of  the  presence  of  arctic  forms  on  isolate<l  mountain  pe<aks  widely 
removed  from  the  southernmost  limit  of  their  continuous  distribution. 
Imridentally  the  ancient  origin  of  arctic-alpine  faunas  leads  to  con- 
ckiiions  which  might  be  of  use  to  the  geologist.     For  instance,  San 
Prancis<;o    Mountain  is  a  volcanic   peak  eompose<l  entirely  of   lava 
rock.    Its  summit  is  inhabited  by  species  of  animals  and  plants  which 
could  not  have  reached  it  since  the  recession  of  the  glacial  perio<l. 
Hence  the  mountain  itself  can  not  bo  of  more  recent  origin  than  this 
period.    Here  the  living  fiinna  and  flora  aftonl  evidence  of  the  age  of  a 
great  mountain. 

ORIGIN  OP  THE  FAUNA  AND  FLORA  OF  TIIK   PAINTED  DESERT. 

The  Desert  of  the  Little  Colorado,  it  will  be  remembered,  is  n  deep 
lasln  on  top  of  the  Great  Colorado  Plateau.  It  is  wholly  disconnected 
&om  the  desert  region  of  southern  Arizona  by  the  elevated  and  timber- 
•tt^ered  highlands  occupying  the  crest  of  the  plateau  escarpment.  In 
^t  the  highest  i)art  of  Arizona  south  (»f  the  Crand  Canon,  except  a 
kfcwiAolated  moantains,  is  the  erige  of  this  plateau,  wUWAi  '\«  noviXv^x^ 
f  Wtew  2,130 meten  (7,0(M}  feet),  and  in  places  rises  to  tUe V\e\s\\t  ol  *1^1^ 
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lu-.Wi-K  {!),(H«J  fwt),  .18  lit  the  MoRollim  Mosn.  On  Ilu-  .*n«l,  tWdeflnl 
is  scpaniUtd  lYom  the  valley  of  the  Ui>[>er  Rio  (IriUtcle  by  a  hrmuX  wnt 
Roverod  with  cedar  and  jiifion,  throiigli  which  Ihc  (■J>iitmeiiljd  Atrll 
passeR,  at  an  elevation  of  upwards  of  2,130  inutcrs  (7,01)0  feet).  TliW 
fore,  the  only  iKisdble  diauiiel  throiiffli  wblcb  the  faniia  itml  tloraof  U 
Painted  Desert  could  have  reached  this  desert  dining  exiitting  clinud 
conditions  is  by  way  of  the  Omnd  Cauoii  of  the  ColoriMio.  At  flf 
thought  it  seems  ineredibte  that  a  fauna  nud  Hera  (tbould  extend  seva 
hundred  miles  through  a  eliasni  of  tliis  obaraeter;  bnt  the  evidenwi 
baud  indicates  tbat  it  does.  Our  desueut  into  the  canon  from  tl 
Coeatiini  Plateau  was  made  at  a  jwiitt  about  ^5  kilometers  (IS  inSl 
below  the  mouth  of  the  Little  Colorado.  Here  ihe  canon  is  about  t^ 
meters  (more  tban  a  mile)  in  depth  and  nearly  'J5  kilometei'S  (15  mHI 
wide  at  the  top.  Numerous  »ide  canons  cut  into  it,  and  there  i 
many  nlieives  and  iMittoms  which  su{iport  a  flora  of  cuetuseH,  ytioed 
agaves,  greasewoods,  and  other  typical  Sonoran  forms.  Pocket  Miosi 
the  sub-genus  Cluttodipus,  Large-eared  Mjce  of  the  IJenperonii/s  eremla 
group,  and  the  Little  Siiotted  Skunk  {SpUinjale)  were  secured,  tog«ttl 
with  several  birds  (among  theoi  Peucwa  riificeps  boucardi)  and  reptilMJ 
the  iSonorau  fauna,  some  of  which  occur  also  on  the  Painted  Deiuri 

The  inference  is  that  the  life  of  the  Painted  Desert  is  derived  B 
the  deserts  of  western  Arizona,  and  that  it  came  by  tlie  runnilab 
way  of  tbe  (Jrand  Cailon  of  the  Colorado. 

It  might  be  urged  that  the  climate  of  the   Plateau  region  in  the  | 
may  have  been  enough  warmer  than  at  present  to  admit  of  direct  o 
municatiou  lietween  the  life  of  the  Painted  Deaert  and  that  of 
deserts  of  southern  Arizona;  but  Major  C.  E.  Dntton,  who  hait  made 
8i)ec]ul  study  of  the  physiographic  history  of  the  Plateiin  region, 
me  that  its  climate  has  not  been  warmer  than  now  since  glacial 


GBNEaALIZATlONS  CONCERNING  THE  DISTRIBUTION  O 
AJOEBICA. 


'  LIFE  IN  KOB 


i-  KATriu  usn. 
The  region  almost  universally  recognized  by  recent  writem  aa 
'Central  Province'  is  made  up  of  the  Great  Plains,  the  liocky  Maonk 
ains,  and  the  Great  Basin.  A  critical  stndy  of  the  life  of  the  Kookif 
Mountains  has  sbiiwn  it  to  consist  of  a  southwaid  ext«ui<iou  of  lU 
lioreal  Province,  with  an  admixture  of  southern  forms  resulting  ft 
an  intrusion  or  overlapping  of  representatives  of  the  9oiioran  ProviMft 
some  of  which,  fn>m  long  residence  iu  the  region,  have  underfpnl 
enough  modi  doit  ion  to  be  recognized  as  distinct  subspecies  or  ei 
S^KiCies.  A  simihir  analysis  of  the  life  of  the  <heat  Plains  ami  Gnit 
Bosiu  has  shown  them  to  consist  of  northward  extensions  of  tlie  8^ 


i«t     muLOOICAL  SlMtVKV    OV  HAN   FliANClSfO   MOIT.NTA 

,An  I'nnJDa'f,  sctiuewtiul  mixed  wjib  Ihe  suuttiurriiiiuKt  fiiuiiii  uml  florj 
ilio  Honuil  i'niviiice.  Tlma  llio  wliuleof  the  Moealled  'OreatCei 
il  I'ttivjiiv*'' iliMa|>j)i>arH. 
riil!««x[tlaliii4n  tnnltittuln  offnats  Mint  ar«  utterly  iiicomiirrlienxibld 
■  U-r  IIk-  4:uiiiiuonly  Acee]>ted  zonlogkral  tlivjmuiis  of  tbv  coiuilry. 
■  :«  relate  {larticiitarly  to  tbo  (ImtiiUiitioii  of  spcciL-s  iiliout  tlio  nortlk 
I.  lH>i)ii(I.trirsof  tlie»iii)iios«dOeutml  ami  Pacific  Proviuot's,  audtothi 
i--iiiraa  we  liml  uursulwH  in  when  atteitipliiig:to  acconut  lor  tie  origifl 
•^u  many  primary  life  areoA  in  a  couatry  wtiere  tlit'ru  arc  no  inipaf 
tiB  [ifaysival  barriers  to  preveot  tbi^  diffiisiou  of  aiiiniaU  and  plants. 

kvioKxcK  OS  wnrcit  rriE  'cbstrai.  fhovincb'  was  dasek. 

!be  concUMious  licre  anuouiiued  are  ao  diametrically  opposed  to  t 
hg-tMXvptt-'d  atid  current  viewsof  zoologists  that  it  may  beinterestind 
ocuninc  Tor  a  momeut  tlio  evidence  on  wbich  tbcit-  gtmeralizatiotti 
A.    This  evitleiice,  stated  briefly,  consists  in  tbe  presence,  JH 
t' Rgioit  in  question,  of  a  large  iinmber  of  genera  and  species  i 
1  in  tbu  I£ast«ni  States.    It  has  Just  been  sbowu  tbat  tho  \m 
iority  of  tbiMie  forms  were  derived  Iroiu  the  nortli  or  from  tbe  sontlk^ 
B  reiuainder  fall  naturally  into  two  categories:     (1)  Tboso  so  closely  I 
Iteil  to  formH  now  living  in  adjoining  regions  as  to  Imve  no  doobt   . 
%  tbey  are  tbe  immciliate  descendants  of  tbe  same,  modilletl  by  cu- 
■ttnent;  and  (2)  isolated  generic  types,   of  which   tho  number  i» 


J  presence  of  tsolaUsd  types,  however  lew,  might  beregardetl  fl 

f  obstacle  to  tbe  acceptance  of  tliu  views  here  advanced,  but  tbol 

llftcanrv  beoonu-^  apparent  aa  soon  as  an  attempt  is  made  to  tiiti 

^  lifo  of  rhu  present  hack  to  tbe  life  of  tbe  past.    Tbe  colonies  of  b^ 

B  and  redwoods  of  California  [lUequoia  ijiijan.Ua  and  ti.  aempervivoi 

arer  relatives  than  tho  bald  cypress  (Taj^odium)  of  the  Halt 
soutln  related  8|>e«ie«  from  China  (formerly  recognized  genoriO'  ] 
f  under  tlic  luLine  Glyplotirobug).    This  was  point<>iI  out  many  years 
Sby  Dr.  Asa  Gray  in  connection  with  the  circumstance  that  the  ui- 
B  uf  these  trees  once  ranged  tbrnnghout  tbe  boreal  regions  of  the 
A  fossil  s))ecie«  (Sequma  tnngKiiiirfii)  closely  related  to  the  Call- 
Tiiin  rmlwood  ba«  been  found  In  Spitsbergen,  Iceland,  (Irecnland,  tlie  J 
"rill  of  Knronc,  Alaska,  at  the  month  of  the  MuckcnKie  Biver,  ail{|] 
•■i  in  the  Uocky  Mountains,  tbe  Great  Hasin  in  Oregon,  and  tbu  Bm 
.  >iids  in  Dakota.    Many  parallel  cases  might  be  died.    Thns  the  r 
'1.4  of  the  rocks  show  tbat  ninny  of  the  types  which  have  survived  tlq 
nls  incident  to  the  Huoccsstve  sliiflings  of  the  fanna  and  flora  durinj 
,  1 1  «ubtte<inent  to  the  ice  age  were  forinerl  j  conspicuons  over  birge  are 
,  tlut  uottb.    These  facts  are  in  complete  accord  witb  » general  laif 
>iiicii  may  W  thus  formulated: 
TVAm  UU phjftioffraphic  ctnidithm  of  a  rcfiinn  ore  in  proctw  «J  i^Wt^ 
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thoge/orms  of  life  irliick  are  siiffrientlif  plantic  Id  adapt  llifmhuh 
I  rabidly  changing  cimdittotia  sunnre,iekUe  those  icliiiJi  calintU»^^ai^t 
themselveB  become  extinct. 

Isolated  geueric  t.Tpes  are  iUustrations  of  this  l.iw  and  may  ben- 
garded  as  remiiaiita  of  the  past — the  only  living  i-cpresentativeA  ot 
types  once  almndaiit  and  widply  difTiised.  Such  types  are  not  oonfinei 
to  plants,  bnt  may  be  found  in  nearly  every  branch  of  the  auiitia)  kin^ 
dom.  Among  North  Amcriuiui  mammals  the  geiiora  NeurotrUkwi  anj 
Aplodontia  may  be  cited  as  examples,  both  of  them  being  condued  to  % 
narrow  atrij)  along  the  Pacific  coast  from  uorthom  California  to  Britid] 
(Jolumbia.  The  foraier  has  a  near  relative  in  Japan  ( f^'rod-iD/ttut),  toU 
the  intermediate  forms  vhicii  connect  it  with  the  Sfarews  on  tht 
hand  and  the  Moles  on  the  other  are  still  living  in  eastern  Asia  (tliA 
genera  Scaptoni/x  and  l/ropgilm),  Aplodontia  is  »  large  rodent,  t' 
tyjie  and  sole  representative  of  an  isolated  fatnilv,  and  Las  no  knoi 
living  relative  in  any  part  of  the  world. 


[See 


nap  0.] 


but" 


The  most  important  generalization  arrived  at  in  the  present  invest 
gation  iH  that  the  whole  of  extratropical  North  America  consintsofbl 
two  primary  life  regions,  a  Boreal  region,  which  is  circumpolar;  aiidB 
,   Sonoran  or  Mexican  tableland  region,  which  ia  unique.* 

The  Boreal  Province  [colored  green  on  map  5]  extends  obliquely  acroH 
the  entire  continent  from  New  England  and  Newfoundland  to  Alaska, 
oouformiug  in  direction  to  the  trend  of  the  northern  shores  of  the  con- 
tinental mass.  It  gives  off  three  long  arms  or  chains  of  islands  whidi 
reach  far  south  along  the  three  great  mountain  systems  of  the  VviXuA 
States — a  western  arm  in  the  Cascades  and  Sierra  Nevada,  a  centnL 
arm  in  the  Kooky  Mountains,  and  an  easteni  arm  in  the  Alleghanii 
and  these  arms  interdigitate  with  northward  prolongations  of  the  Sons'  i 

I  'Siuce  tbe  preaent  pn;ier  wivi  written  (Docombcr,  1689)  tlie  author  has  bcea  Mi- 
gii|;od  in  tlie  iireparuUoij  of  uti  LiBtoricil  Bj-mipHis  iif  tlie  atti'iiipta  tliiiL  have  ban 
mada  to  dcfliiH  tlie  faiinni  and  Uoml  uri'iis  of  North  America.  In  t1>o  vnnrae  of  tUt  ': 
invetiti gation  suvural  hnpuri.itit  {lapers  hitvu  been  Tound  wLicU  ounfinii,  and  hi  put 
Buticipale,  the  gonerat  uoiicluiiDtiB  liore  anoouticed,  thoiigli  iiono  itrtlinin  ittt«mpttl 
axplain  the  algiiiflcnnoo  of  tlin  aieas  roraiguixed  nr  to  correlate  them  with  the  nortb* 
«rn  and  soiiLhorn  ori)[iu  of  tfao  lifn  of  the  cnutinciit.  For  inslancri,  Iho  tut*  Dr.  tm 
Oro;  iitat«d  that  it  is  certain  "  tliat  two  types  liave  Ictl  their  imprewi  iipua  the  N'oltt 
American  llurn,  and  that  its  pecnliftnriM  arc  dividcid  bi'tWHuu  theHe  Vv-'o  ulomniiU' 
Oqp  wo  may  call  thn  hoitat  erifKial  elrnitnl ;  thia  pruvaiU  at  the  north,  and  i«  Mp** 

\  cinlly  wall  reprivieniod  in  ihi.' At1nntluflor«Knd  iu  thftt  of  Jupau  Anil  Mnnehnria;  tkl 
other  is  the  Mnciean-piatrau  ricmeot,  and  thia  giviui  it*  pooulinr  ubaracter  to  the  flen 
«ftha  whole  BOUthwMlern  part  uf  North  America,  that  of  tbc  higltor  inoiintaluici- 

I  ««pl4Ml"(Du)l.  t;.  S. GpoI.  and  Gcog.  Survey,  VI,   1.  Feb.  ll.lV^l.G:;}.    At  llie  mW 
in  thn  HBinn  com  inn  ni  cation.  Tit.  fJr&y  oilopls  thn  thro*  icrvntillvinunsiW' 

I  si);  mco^ixcd  by  Koologlitt«— KiMtnm,  Ceotr*!,  itnil  r*olII(-~ 
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mi  l^roviuce,  which  latter  completely  surrouud  the  southern  islands  of 
tfie  Boreal  system. 

The  iSoHoraH  Province  [colored  orange  or  yellow  on  map  5]  comes  into 
the  United  States  from  the  south  and  is  divisible  into  six  subregions, 
namely :  (1)  nu  Arid  or  Sonoran  subregion  proper,  occupying  the  table- 
!aod  of  Mexico  and  reaching  north  into  western  Texiis,  New  Mexico, 
krizoua,  and  southern  California ;  (2)  a  Cali/oniian  subregion,  occupy- 
Dg  the  greater  part  of  the  State  of  that  name ;  (3)  a  Lower  Califomian 
nbregiou;  (4)  a  Great  Basin  subregion,  occupying  the  area  between 
be  Itoeky  Mountains  and  the  Sierra  Nevada  and  extending  as  far  north 
s  the  Plains  of  the  Columbia ;  15)  a  Oreat  Plains  subregion,  occupying 
be  plains  east  of  the  Bocky  Mountains  and  extending  north  to  the  Plains 
f  the  Saskatchewan ;  and  (G)  a  Louisianian  or  Austroriparian  sub- 
^ion,  occupying  the  lowlands  bordering  the  Gulf  of  Mexico  and  the' 
lifisissippi,  and  extending  eastward,  south  of  the  Alleghanies,  to  the 
Vtlantic  seaboard,  where  it  reaches  as  far  north  as  the  mouth  of  Ches- 
ipeake  Bay. 

The  latter  region  requires  a  word  of  comment,  since  its  true  affinities 
bare  not  been  heretofore  pointed  out,  though  the  region  itself  has  been 
long  recognized.*  That  it  is  an  offshoot  of  the  Sonoran  region  is  evi- 
lent  from  the  tact  that  most  of  its  peculiar  or  distinctive  animals  and 
plants  belong  to  Sonoran  genera,  and  many  of  its  species  are  identical 
with  or  closely  related  to  Sonoran  forms.  It  contains  no  less  than 
Hght  Sonoran  genera  of  mammals,  namely :  Spilogalej  Urocyon^  Neo- 
toflM,  tSifffnodonj  Ochetodon,  OeomySj  Piecotus  (subgenus  Corinorhinus)^ 
lud  XyctinomuSf  most  of  which  extend  northward  near  the  Atlantic 
leaboard  as  far  as  Norfolk,  and  at  least  one  of  them  ( Urocyon)  consider- 
4bly  further.  It  contains  cilso  a  number  of  Sonoran  genera  of  birds, 
reptiles,  batrachians,  and  plants.  At  the  s.une  time,  it  contains  two 
rropical  American  genera  of  mammals,  namely,  Didelphys  and  Oryzomys; 
Hid  perhaps  Urocyon^  Sigmodonj  ami  Xyctinomus  belong  as  much  to  one 
M  to  the  other.  It  contains  also  a  number  of  Tropic<al  genera  of  birds, 
reptiles,  and  plants.  Hence  the  A  ustroriparian  subregion  consists  of 
i  mixture  of  Sonoran  and  Tropical  forms ;  but  since  the  number  of  its 
Sonoran  types  is  greatly  in  excess  of  the  Tropical,  it  may  be  fairly  re. 
Sarded  as  a  subdivision  of  the  former. 

The  Tropical  Province  [colored  red  on  map  5],  so  far  as  North  Amer- 
ica is  concerned,  occupies  Central  America  and  the  Antilles  and  pushes 
north  along  the  lowlands  on  both  sides  of  Mexico,  reaching  the  mouth 

*Aii  early  as  HIT  the  eiitc)inolo<;i4t  Latroillo  111.0410110110  of  liisrircnrnpolanliviH- 
In  16'^2  the  botauist  Bchoiiw  iiauiecl  it  the  Realm  of  Magnolias  ;  and  in  IH.VI, 
III  named  it  the  Zrovinaiiian  Fanna.  Thirso  uuthorH,  and  Kt'voral  other  early 
^tcni  ( iuclading  Heyen,  MurtiiiH,  HerghaiiH,  and  Srhniarda)  reganlod  it  as  a  region 
^primary  rank.  More  recent  writers  (including  LoConte,  Cooper,  Hinney,  Bainl, 
M  Allen)  looked  a pon  it  as  aHiibdivision  of  the  eastern  forent  region  or  Eaatern 
fVwiMf.    Cope,  in  1873,  re&tore<l  it  to  indopondunt  rank  aud  uamt^CL  \V.  X.Vvi&  AvmUotV- 
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,  ami  ;i  liltli*  iioitli  or  M;iMl  i 
a  a  narrow  belt  eticir^liii|;  llw  Jl 
lii.    TliiH  tropical  (•l«'mi'nl  in  , 
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oPllie  Kio  llran'le  on  the  Gulf  of  Mu: 
liiti  oil  the  Pacific  const,     It  occupies  niso 
soiitbDrn  half  of  tb«  |ictiin«ula  of  Florid: 

Florida  ia  of  compit  rati  rely  recent  origin,  ami  conRiHtH  mainly  of  a  chaiB 
of  islanil-liko  colonies  of  blnls,  insects,  and  plants  wliiclt  may  eaiiilf 
havo  reached  its  aiiores  and  keys  from  the  neigbhonng  Went  Indies,  u 
pointed  out  by  Suhwarz  in  an  article  on  its  i)cculiar  Insect  Fiintia(BU' 
tomologica  Americana,  IV,  No.  9,  1888).  The  interrelations  of  tbe 
TrupicAl  and  Sonorau  Provinces  are  sncli  as  suggest  that  tlie  chief  dif' 
ference  may  be  due  to  humidity  as  mnch  as  temperature. 

In  the  ligbt  of  the  general  conctasioiis  here  announced,  the  only  part 
of  North  America  which  is  in  any  way  obscure,  so  far  as  the  relatioii> 
ships  of  its  faunas  and  floras  are  concerned,  is  the  so-called  '  Paaifit 
Province:^  and,  like  the  •Central  Proi'ince^  already,  discussed,  it  I* 
evidently  msule  up  of  two  distinct  elements,  a  mountain  element  derived 
from  the  Boreal  Province,  and  a  valley  element  derived  from  the  Sono- 
;  bat  owing  to  the  peculiar  physiographic  conditions  of  tlie 
i  coast  it  has  nndergouo  a  greater  amount  of  differentiation. 
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DI3TI11BUT10N. 

It  is  not  tbe  purpose  of  tbe  present  paper  to  discuss  tbe  causes  tiiAt 
have  to  do  with  limiting  the  distribntion  of  terrestrial  animals  aul 
plants  further  than  to  point  out  a  generalization  which  seems  t^)  ha^ 
been  overlooked.  Omitting  reference  to  the  effect«  of  physical  barrieMi 
which  explain  the  differences  in  tbe  life  of  disconnected  continent!, it 
maybe  stated  that  temperature  and  humidity  are  the  most  imporUfit 
causes  governing  distribution,  and  that  temperature  is  more  potMtt 
than  humidity.*  Authors  differ  as  to  the  period  daring  which  tem- 
perature exerts  the  greatest  intlueuce,  some  maintaining  that  it  is  tbe 
temperature  of  the  whole  year,  and  others,  that  it  is  the  tomperatnre  of 
a  very  brief  period  which  determines  the  range  of  species.  In  thecal* 
of  birds,  it  baa  been  shown  by  Verrill  and  Allen  that  it  is  the  tempet^ 
ture  of  the  breeding  iteason. 

If  this  in  true  of  birds,  why  is  it  not  true  of  other  forms  of  auimU 
life  and  of  plants  as  well  T  Tbe  season  of  reproduction  for  the  plnnti 
as  for  tbe  animal,  is  tbe  warm  part  of  the  year.  After  the  period  rf 
reproduction  tbe  plant  withers;  after  it  dowers  and  tVnits  and  inatnrrf 
ita  *eed,  it  dies  down  or  becomes  physiologically  inactive.  And  whfttHw 
plant  accomplishes  in  one  way  the  animal  accomplishes  in  another,  tt 
escape  tbe  cold  of  winter  and  its  consequences  the  sensitive  mamin^; 
hibernaten-;  the  bird  migrates  to  a  more  southern  latitude;  the  reptile 
and  batrachian  dig  holes  in  the  mud  or  sand  and  remain  in  a  lor^ 
condition ;  the  insect  sleepit  in  its  cocoon  or  buries  ilsctf  under  lesvrt 

*In  arid  <lliitrlrtM  Nntuiility  Is  un  lOimicnL  iif  vontly  l□l>I't^  pnugtiijafiiPD  ttiat  i"*' 
jfUmm  iif  rmih-riilp  uratipioim  rkUi-fivU,  \iMUeu\ivT\;  mTegKnltu  Iti*  InueptUmoftU 
a^r/otl  iir  rnpmrliictlou  lu  pUuU. 
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lli>t»tu|iuKiu(;  V4');t)tiuiiiii ;  itiid  iniiii'  hut  tlic  liar<lit>r  foriii.t  oC  lifo  lufl 
k  to  tw  uffeutud  by  wtutvr  tviutx^nittirvs.     I'VeuziDg  docu  not  )iit^| 
■t  |ilaiit«  wbeu  not  in  >%  stiktc  of  reproductive  anlivity.    In  tli«  imrCljH 
p  five  ami  six  feet  in  diainet«r  fniezu  t)iniui;li  In  tlii^  lieart  evei^| 
Ber.    It  ia  abrinris*,  tliKrufiirv,  tliiit.  ptiinls  nro  not  oxcuittions  tn  tbfl 
■that  Ike  temptrrature  during/  llir  Heamia  uf  teprotluctirc  activitff  det«r- 
H«  the  dtxlrllmtlun  of  lifi>.      In  liigli  nictiu  latitades  this  {>eriuil  iit 
■r  brlvf,  wbik-  ill  tlio  bituiid  piirti  uf  tlin  tropici4  it  scHnna  to  extend 
W  nearly  if  not  iinite  the  whole  year. 

BiD«  eminent  wri(«r»  linve  (uuiitiK«<l  tbitt  plants  anil  auimiiU  do  not 
Be  In  distribution — tbut  ii  fAiiiial  miip  (h  mnp  sbowiii;;  tbo  diatribu- 
■of  an  tuuiociation  of  itnimaU)  miiHt  differ  essentially  from  a  floral 

■  (a  map  sbovrinR  the  diatribtitiun  of  an  naaociation  of  planti^).  Tbis 
■nptioti  is  illoginal.  for,  aa  jn»t  atatitd,  ))liiut3  and  aniinnla  »re  snb- 
M  to  tlie  same  conditions  during  the  season  of  reproduction — tbo 
■Ml  during  wliicb  tliey  are  most  offeclt'd  by  their  Hurronndings. 
kbermoro,  the  Held  worlt  on  wbicb  the  present  paper  in  baaod,  wliiob 
Icondncted  with  special  referents  totbedetermtnationofthisjioint, 
|ionatrat«d  that  comptoto  coinaideuce  esiets  in  the  limitutiuu  of  the 
■U«a3  ns  defined  independently  by  the  stndy  of  tbc  mamtoala,  birds, 
b1«<i,  and  plants  of  the  San  Francini-o  Mountain  re(;ion. 
fcoe  the  di^tribntion  of  animals  and  plants  deiicnd^  primiirily  upot 
Beratnre,  it  follows  that  the  phyMiographio  conditions  which  infl«|J 

■  ti!inpt.Tature  influeucu  distribution  also.     In  obedience  to  iliis  Ian 
pin  axioma  of  dintribotion  may  be  tbua  ezpreaaed  : 
mn  distribntion  of  siteciea  in  the  sume  latitude  depends  primarily  ( 

I  Tliti  distribution  of  itpeciea  in  the  Hanie  latitude  and  altitndd 

I  ia  influenced  notably  by — 

I  (a)  Klevation  above  baae-level. 

I  (ft)  Slope-9.x]>o8uro. 

m  (o)  Proximity   to   and  direction   from    Inrgo   bodira  ( 

I  water. 

I  (d)  Meteorologicconditiona  affecting  temperature. 

I  In  tbei;a«e  of  inanntainanf  e«|nal  altitude  and  low  biutc-lcv^ 

I  (I)  Theuniuberof  faunaland  llonil/uneH{up  to  thclimfll 

B  of  Kiinex  possible  iur  the  range  of  tcin|HTature}  ib  ii 

m  %*en!ely  prujiortional  to  the  distance  from  the  eqaat4) 

I  (2)  llie  width  of  the  zonea  and  the  abniptmias  of  tbi 

B  change  iVom  one  to  aiiotber  itn  pro|>ortioDal  to  tb^ 

I  Kteepneaa  of  the  alojte. 

Voteration  Mlmve  ba^e-lcvitl  Ih  meant  the  height  of  a  given  poiftj 

n  l.lie  plane  it  faces.    Tbis  may  he  ma^le  clearer  by  au  eiampl^i 

niean  ultitadi-  of  bane-level  below  the  plateau  rim  itt  Ari/.ona  is  let 

itHW  iueteni<.V>00  fet^t),  and  above  it.  inui'it  lliaii  If.I.'tn  nielors  <7,0 

ft    A  utouiitaln  atiMidiiij.'  <>n  llio  ed'^e  of  IW  v\ai<^'AA\'<N'v\\  Va-x^-l 
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yteglMif  temper aUiw  at  «  given  vlUtotlt- on  the  north  sitlf  t)i:)ii  mi  tlm 
^^K|aidi-,  iiecHOno  the  plateau  level  (Lnse-level)  on  tliti  iitinh  tilde 
^^^B  nit  the  tem]>eratJire.  Mauy  year«  »go  HititilwliU  cited  an  is- 
^^^ptoflbiM  kJDtl  in  theHiiiialayn.  Thetenipenituieou  the  north aida 
Df  tbi«  luriy  range  in  mucli  hi(;hcr  tlinti  ua  the  south  side  at  tlietuuH 
L-]vvatJoD ;  ur,  to  state  it  diflerently,  the  snow  tine  anil  the  timlicr  liu 
on  the  north  8ide  are  alwiat  'MO  meters  (3,UO0  feet)  higher  tJiau  ou  {hn 
south  side.  This  iotlue  to  the  great  height  of  the  Tliiltett»ii  I'lutixtuM' 
coinparetl  with  the  altitaileof  base  levt-lon  the  sonth  siiU-,  and  isjnt^ 
position  to  the  inlluenceof  8]ai)e-esi>osuie.  By  slupecxiiosiire  is  luusst 
the  inclination  of  the  snrface  of  the  eiu-th  in  relation  to  the  angle  ol; 
reception  of  the  ttnn's  rays.  The  sna  ntrikes  the  eattt  aide  of  a  hill » 
monnt^D  in  the  e:irly  part  of  the  day,  the  south  .side  a  little  later,  (hft' 
BOO tb west  and  tveint  Hides  in  the  afternoon,  when  it^  beat  is  greatest 
and  the  northweitt  and  north  almut  sundown  or  uot  at  all.  But  in 
case  there  ia  a  high  platean  on  the  north  side,  the  heat  from  the  platfiaa 
will  force  the  timber  line  up.  Therefore,  of  the  infliieuce-snndervousldt 
eratiou,  baae-level  is  more  powerfnl  than  slope  exposure. 

About  half  a  century  ago  the  elder  Binney,  in  a  work  which  he  dill 
not  live  to  see  published,  made  the  following  observation : 

"The  relations  which  the  different  levels  of  elevation  bear  to  the  IHH^ 
nllela  of  latitude,  although  as  ioterestiog  to  the  Koologiet  as  to  the  boir 
auist,  have  nut  yet  been  maile  the  subject  of  examination  in  tbiH  coon' 
try.  But  the  Rocky  Mountains  •  •  •  offer,  in  the  great  extent  oF 
their  talilelaiid  ."ind  in  the  height  to  which  they  rise,  a  vast  field  il£ 
researcli  to  future  naturalists,  where  they  will  be  able  to  solve  many  of' 
the  most  important  ipiestious  connected  with  the  geogniphical  distri- 
bution of  the  terrestrial  molluskaof  our  country."* 

If  the  word  'moUusks'  in  the  above  quotation  be  changed  to  the 
more  comprehensive  won)  *  life,'  Binney's  remarks  may  be  regardeit  M ' 
a  prophecy  fulfllled,  in  piirt  nt  least,  by  the  pre^Mil  Biological  Snrn^' 
ofSatt  l''ranciscu  Mountain.  Atthe  same  time  itebould  be  remembered 
that  the  present  report  in  little  more  than  an  announcemeDt  of  the  gen- 
era) conclusions  resulting  from  a  brief  survey  of  a  limited  area,  and  tliat  ' 
any  tiling  ap{>roa<thiug  a  final  diseussioa  of  the  subject  must  bedefcrmi 
until  similar  surveys  of  mauy  regioDB  result  in  the  accuinalation  of  a 
multitude  of  fact^  now  unknown.  As  the  late  Leo  Lesquereux  onM 
said  of  his  favorite  study : 

"This  science  is  in  its  iufancy^  and  the  childhood  of  science  it 
marked,  like  that  of  man,  by  a  series  of  trials  and  failures,  from  wbleb 
strength  and  protiniency  are  derived.  The  first  astronomers  did  nOl 
meaaare  the  distance  tVom  the  earth  to  the  fixed  stars,  nor  weigh  tM 
|ilBnel«  by  the  diameter  of  their  orbit8."f  , 

■AmoiiHinwy.  Th«'I'wr<.i»lrli.lM(.lhwU»oftln>II.  S.,  Ifl.M,  vol,  i,  IIC-IIJ. 
M  Aoi'/^n-o/lliuFowil  Flurit  iir  Nurt.lt  A niMku,.    Itull.  U.  1^.  Owl.  u»l  i.mr.  iar- 
jy  rirr.,  Wo.  5(iW«nrliw)  J.i"..  l-Cil.-iW  
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3La[ATE  OP  THE  SAN   FRANCISCO    MOUNTAIN    REGION   AND    DESERT 

OF  THE  LITTLE  COLORADO,  ARIZONA. 

The  traveler  in  the  Plateau  region  of  Arizona  is  awed  by  the  grand- 
Brand  energy  with  which  the  processes  of  nature  manifest  themselves, 
lie  lualtitade  of  volcanic  craters  and  lava  cones,  culminating  in  San 
fiincisoo  Mountain,  attest  the  former  activity  and  intensity  of  the  sub- 
TTunean  forces;  the  Grand  Canon  of  the  Colorado,  the  most  stu pen- 
Mis  chasm  known,  is  a  gigantic  illustration  of  thesuiface  forces  now  in 
aeration— of  the  cutting  power  of  water  and  the  carving  power  of 
md;  while  the  territic  thunder-storms  and  cloud-bursts  which  shake 
le  ver3'  foundations  of  the  earth  in  their  fury,  shattering  the  tall  pines 
ith  the  lightning,  and  sending  mighty  torrents  down  the  hillsides  to 
ow  deep  gorges  in  the  desert,  serve  to  indicate  the  resistless  energy 
'  the  forces  of  the  air. 

In  its  climatological  aspects  the  Plateau  region  of  Arizona  presents  a 
M  of  surpassing  interest  and  diversity,  and  problems  of  the  utmost 
iportance  to  i)hysiography  and  to  agriculture  may  be  there  advanta- 
wusly  studied.  Climates  which  usually  characterize  widely  remote 
l^ions  are  here  brought  near  together,  appearing  in  successive  strata 
omthe  desert  levels  to  the  summits  of  the  mountains,  thus  permitting 
leir  several  effects  to  be  comprehended  at  a  glance,  and  their  differ- 
lees  contrasted.  In  a  general  way  it  may  be  said  that  the  climate  of 
le region  abounds  in  extremes.  Protracted  periods  of  drought  are  in- 
TFupted  by  deluges  of  rain;  and  the  snows  of  winter  suddenly  give 
ace  to  the  intense  heat  of  summer.  As  a  natural  conse<iuence,  most 
'  the  mammals  and  all  of  the  reptiles  and  batracliiaus  hibernate  for 
n^er  or  shorter  periods,  even  on  the  desert. 

It  is  not  the  purpose  of  the  present  essay  to  discuss  meteorologic 
editions  further  than  is  necessary  to  indicate  in  a  very  general  way 
le  i)eculiarities  of  temi>erature  and  humidity  which  characterize  the 
Teral  zones  herein  defined. 

TEMPEIIATURK. 

The  tropics  are  charact<3rized  by  great  uniformity  of  temperature,  the 
kily  and  yearly  fluctuations  being  iusigniticant.  The  absence  of  a 
arketl  fall  in  temi>erature  at  night  is  due  in  great  part  to  the  large 
lautity  of  moisture  in  the  atn)osi»here.  This  moisture  acts  in  two 
lys:  (1)  by  diminishing  the  loss  of  heat  1)3' radiation  ;  (2)  by  directly 
creasing  the  temperature  of  the  atmosphere.  As  stated  by  Walhice, 
the  warmth  given  off  by  the  heated  earth  is  very  largely  absorbed  by 
[the  a^jueous  vai>orJ,  thus  raising  the  temperature  of  the  air;  and  as 
is  the  lower  strata  of  air  which  contain  most  vapor,  these  act  as  a 
loket  to  the  earth,  preventing  it  fn^ni  losing  heat  at  night  by  nulia- 
m  into  siiace.'*    (Tropica]  Nuturv,  1878,  p.  D.) 


30  NORTH  AMERICAN  FAtWA.  BWr' 

The  tiX(!e«tHively  dry  almosplioru  of  Arizona  avts  in  flXiirtl^t  lliv  u|i)w 
situ  way,  ititurpoeing  uo  obstacle  M  free  radiation  itiii!  )m-.sciitiiii;  no 
iiiediuin  to  retaiu  tliebeut  (;ivi>u  olt'.it  night.  Heiice  theehiinj^^einteiii' 
perature  fmin  day  to  uiglit  is  always  groat.  The  tmininer  heat  of  Aii- 
2oua,  except  on  the  high  mountains,  is  greatly  in  excess  of  the  Kiinimtt' 
boat  of  the  troincH,  while  the  winter  temperature  is  vastly  lower,suil' 
Maddiiu  conlrasts  are  oorniuon. 

The  law  of  hUitmlinal  etiuivalent  iu  altitude  was  diNcuvured  in  tta 
last  century  and  was  eiirly  formulated  by  IlnniUoldt.  Omitting  refe^ 
ence  to  local  disturbing  influences  and  seasonal  rarlatiouH,  it  njay  lie 
stattMl  as  a  gcuoj-al  proposition  that  temperature  decreases  from  the 
equatorial  zone  to  the  poles  at  an  average  rate  of  a  tittle  Was  tliau  1^ 
Fahr.  for  each  degree  of  latitude;  and  from  base-level  to  higher 
tudes,  at  the  average  rate  of  about  3°  Fahr.  for  each  1,000  feetnf  eleil* 
tion.  In  temperate  and  cold  regions  the  diS'erences  due  to  Intitnde 
and  altitude  are  greatest  in  winter  and  least  in  summer.  It  follofi' 
that  places  having  the  same  mean  auuual  temperature  may  have  viitij. 
(iifl'ereut  summer  temperatures;  aud  conversely,  that  places  receirip^ 
the  same  amount  of  summer  heat  may  have  widely  difl'ereut  meaa  »• 
nual  temperatures.  The  significance  of  these  facta  becomes  apinnrf 
in  studying  the  distribution  of  life,  for,  as  will  be  shown  later,  theillk 
tributiou  of  species  in  temperate  aud  cold  regions  is  goveruwl  in  IW 
main  by  the  temperature  of  the  warm  seaijuu,  the  mean  auuual  teIIl[le^ 
ature  being  of  little  consequence. 

It  hftsjnst  been  stated  thiit  the  mean  average  decrease  in  tempenh 
ture  with  altitude  is  about  3°  Fahr.  for  each  1,000  feet.  Theex»rt 
riite  in  any  particular  case  may  be  obtained  by  dividing  the  dilfereDH 
in  temperature  of  the  extremes  by  the  difference  in  altitude.  The  Sig- 
nal Service  records  show  that  the  actual  rate  of  decrease  iu  midsumisCI 
ou  the  Colorado  Platean  is  4*^.*  At  this  rute  the  temjierature  of 
summit  of  San  Francisco  Mountain  iu  summer  would  be  iiO"  Pabr.loiM| 
than  that  of  the  cedar  belt  and  35°  lower  than  that  of  the  Pftiatt* 
Desert. 

Seven  life  zones  are  described  in  the  following  pages  as  crowded  iut>| 
the  narrow  K[iace  between  the  arctic-alpine  summit  of  San  FraDcignJ 
Uonutain  and  the  torrid  desert  of  the  Little  Colorado,  only  40  kiloew 
eters  (about  25  niiles)  distant.  Each  of  these  zones  has  a  distiuctim 
temperature  dnriug  the  period  of  growth  aud  reproductiou — a  periirf' 
of  less  thau  three  months'  duration  at  the  summit,  but  extending  itT* 
half  the  year  ou  the  desert.  Unfortunately,  the  time  spent  in  any  «» 
of  tbe  sevenil  zonea  was  insufficient  to  furnish  the  thermometrle  ilatt 
necessary  for  the  determination  of  its  distinctive  temperature.  Therfr 
fore  the  only  way  in  which  it  is  possible  to  obtain  information  ott  tli^ 


'DflDvnrnDil  PIIcd'h  IVxk  wttm  ■wl<>ot«il  f'lr tliM  cmiinntittlaii  )MGaii»- of  tliolrp 
Jmilx  to  ih«  Hjmi  Kniuuiwu  Hunutttin  rogiou  iiii>l  l"n'.Hii>.r  l.lll^J■  iiffurtl  ii  *ifrtii'»l  n 
X.4iU  luetun  (^,000  fi.ot). 
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Mibject  is  b3'  examination  of  tho  records  of  the  nearest  stations  in  the 

wiw  or  corresi^onding  zones.    Data  from  several  such  stations  may  be 

found  in  the  publications  of  the  United  States  Signal  Service  and  in 

Scliotfs  Tables,  published  by  the  Smithsonian  Institution.*    Conipila 

tion  of  these  data  leads  to  interesting  results.    Fort  Apache,  in  Arizona, 

auii  Fort  Wingate,  just  over  the  line  in  New  Mexico,  are  in  the  pinon  belt 

of  the  Great  Plateau,  Apache  near  the  lower,  and  Wingate  near  the 

opiier,  limit  of  this  zone.    They  are  232  kilometers  (145  miles)  apart. 

Tbcmean  temi>erature  for  the  Hve  months  (April  to  August,  inclusive), 

a«8iimed  to  cover  the  perioil  of  reproduction  in  this  belt  is  found  to  be 

ti.6^  Fahr.  at  Fort  Apache,  and  65.03'^  at  Fort  Wingate,  showing  a 

resilly  remarkable  agreement  over  this  part  of  the  pinon  belt.   The  mean 

t4fiui)erature  of  the  same  perio<l  at  Holbrook,  on  the  edge  of  the  Little 

Colorado  J^esert  (at  the  junction  of  the  Puerco  and  Little  Colorado), 

124  kilometers  (77  miles)  from  Fort  Apache,  is  a  little  above  70^  (70.9O) 

Fabr.    Albuquerque,  in  the  valley  of  the  Upi)er  Kio  Grande  in  New 

Mexico,  though  on  the  other  side  of  the  Continental  Divide  and  3(K) 

kilometers  (192  miles)  distant,  has  essentially  the  same  altitude  and 

eaw<*ntially  the  same  summer  temperature  (70.1^  Fahr.). 

Data  are  wanting  for  the  determiniition  of  the  distinctive  tem|>era- 
tores  of  the  several  zones  of  San  Francit^co  Mountain  above  the  ce<lar 
and  pinon  belt,  but  they  may  be  obtained  hypothetical ly  by  substitut- 
ing those  from  remote  stations  in  the  same  zones.  For  instance,  the 
tetniHTatureof  the  summit  of  Mount  Washington,  in  the  timber-line  or 
subalpiue  zone  of  the  east,  during  the  season  of  repro<luction  (June  to 
August,  inclusive),  is  40.15^  Fahr.,  which  may  be  assumed  to  agree 
v«ry  closely  with  the  temperature  of  tho  subalpine  zone  of  San  Fnui- 
Cisco  Mountain.  Similarly,  the  corresponding  temperature  of  Pike's 
Peak,  Colorado,  in  the  arctic-alpine  zone,  is  38.23^  Fahr.  But  Pike's 
Peak  is  more  than  a  thousand  feet  higher  than  San  Francisco  Peak, 
heuce  it  is  necessary*  to  add  about  4^  Fahr.  to  the  tem|)erature  of  the 
former  to  make  it  represent  that  of  the  latter,  which  would  then  be  in 
roinjd  numbers  42^  Fahr. 

Therefore,  th(mgh  the  actual  mean  temperatures  of  the  several  zones 
of  the  San  Francisco  Mountain  region  during  the  season  of  repro- 
iluetion  are  unknown,  it  is  i>ossible  to  arrive  at  very  <*lose  approxi- 
mations to  these  temperatures  by  utilizing  the  records  from  distant 
stations  in  the  same  life  areas.  By  this  ]>rocess  the  following  means 
have  been  obtained.  While  not  supposed  to  rei»resent  the  acttual  means 
for  each  zone,  they  arc  believed  to  Tall  within  the  normal  range  of  va- 
riation btitween  the  upi)er  and  lower  borders  of  tht*  zones  to  which  they 

•Th<»  obflervationH  here  referred  to  were  taken  at  rtiltrruiit  iM^riods  and  l)y  voluntary 
okwrv^fn.  Tbey  lack,  probably,  tho  extnMiio  p^lM'i^4ioIl  ami  uniforniity  attained  by 
tbetraiofid  observentof  the  Signal  Service;  at  the  same  time,  niost  of  tbeni  may  1>o 
Rlied  upuu  oh  HuffieieDtly  exact  for  purposes  of  comparison. 
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jeverally  )»ertaiii,  smtl  are  therefore  ppoviaiorially  salimitt«it  a 
toward  a  goal  as  iaiportaiit  as  it  is  difficult  to  attaiu. 
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Id  atteiuptiug  to  ascertnin  tiie  tvmperahire  of  climatic  zc 
L&ectioii  witli  ttie  <)istTit)titiuu  of  ttieir  characteristic  foi-ms  of  IJ 
r«honlil  be  borne  ill  minil  thiit  the  recordod  temperatures  are  t 
the  Hliade,  while  the  plants  ami  iliiiriial  aniuinU  of  uou-forested  i 
particularly  of  deserts  ami  pniiriea,  lire  In  tke  miimhine,  and  < 
'   qaently  endure  much  higher  i em ])e ratines,  as  well  as  much  greats 
tremes  than  indicated  bv  the  ree.ijrde(i  uliservatious.     In  attempl 
therelbre,  to  a»oertaiu  thoqaatitity  of  summer  heat  necessary  fornjl 
ticular  species,  it  should  lie  tirsr  noted  whether  the  species  liiliuhTtl 
ftreas  exposwl  t«  the  fiill  heat  of  tlie  sun  or  dense  forests  where  tl 
sun's  rays  rarely  penetrate :  and  in  the  case  of  animal  life  it  should  \» 
noted  also  whether  the  species  is  diurnal  or  nocturnal,  and  the  tempt 
tare  observations  should  be  made  accordingly. 

A  scries  of  carefully  conducted  lueteorologjc  observations,  mado  1 
special  reference  to  temperature  and  liuinidity,  and  carriwl  n 
ueoasly  in  the  spruce  belt  of  the  niountaiti  and  on  the  Painted  I 
or,  better  still,  in  each  of  the  seven  zones  herein  delined,  would  h 
k  ductive  of  information  of  much  scientilic  and  economic  value. 


The  Plateau  region  of  the  interior  of  North  America  i 
^ita  scanty  rain-fall,  and  the  same  may  be  said  of  Arizona  aa  a  n 
inual   prtHMpilalion  and  mean  humidity  an^  ^reateston   tbel 
mntaiun  and  least  on  the  low  phiins  and  deserts.     Thus  ijau  1 
Hintain  has  many  times  Ihe  rain-fall  of  the  Little  ColonMlo  I 
r  by,  and  the  quantity  of  a<iucous  vapor  in  the  air  is  correspond! 
^er.     Kva[>»ration  is  retarded  by  the  clouds  which  frecjueiitly  n 
a  the  summit, and  by  tluidenstt  spruce  fore«t«  which  protect  tlicaod  I 
1  the  direct  raj's  of  the  sun,  enabling  it  tu  rutain  enough  tuoistatti 
In  permit  the  growth  of  plants  reipiiririg  a  humid  .itmoKpben>  for  tlliMr  J 
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There  are  two  rainy  seasous  on  the  San  Francisco  Moantain  platean: 
De  iu  summer,  asaally  in  Jaly  or  August,  the  other  in  mid-winter, 
he  summer  raiuy  season  is  characterized  by  daily  thuuder-showers. 
sa  rule,  several  such  showers  occur  each  day,  and  not  infrequently 
i?eral  may  be  seen  at  the  same  time  from  auy  of  the  volcanic  cones. 
ie  area  covered  by  each  is  very  small,  its  diameter  rarely  exceeding 
If,  or  even  a  quarter  of  a  mile ;  and  its  duration  is  brief,  though  the 
in-fall  may  be  cousiderable.  The  accompanying  thunder  is  often 
Titic,  and  the  lightning  vivid  and  destructive.  Tall  pines  are  shat- 
«d  on  every  hand,  and  cattle  are  frequently  killed ;  three  were  killed 

one  stroke  near  our  camp  about  the  middle  of  August.  The  showers 
Dost  always  take  place  in  the  day-time,  and  are  most  common  at  mid* 
Y  and  in  the  early  afternoon.  In  fact,  it  is  a  common  saying  iu  this 
pon  that  it  never  rains  at  night.  Two  partial  exceptions  to  this  rule 
rurred  during  our  stay,  one  in  which  an  unusually  severe  and  pro- 
icte^l  rain  lasted  from  about  3  o'clock  in  the  afternoon  uutiTo  or  10 in 
B  evening;  the  other,  a  light  shower  which  actually  took  ]>lace  in  the 
^t  During  the  latter  part  of  the  rainy  season  the  sliowers  became 
M  fireqaent,  but  extended  over  a  larger  area  and  lasted  longer.  The 
is  of  abundance  seems  to  be  between  San  Francisco  and  Kendrick 
ftkSy  bet  the  greatest  precipitation  occurs  on  San  Francisco  Mountain, 
wcmld  be  expected  from  it«  great  altitude.  The  summit  of  the  mount- 
1 18  so  cold  that  it  is  occasionally  whitened  with  snow  while  rain  falls 
its  base;  and  hail  storms  are  frequent  both  on  the  mountain  itself 
d  throughout  the  plateau  region,  many  sudden  storms  taking  this 


Over  much  of  the  pine  plateau  the  soil  consists  of  decomposed  lava, 
d  is  so  porous  that  the  rain  sinks  out  of  sight  as  it  falls,  and  the 
Bosphere  is  so  dry  and  evaporation  so  rapid  that  a  few  minutes  after 
ihower  no  traces  of  it  are  visible. 

On  the  arid  desert  of  the  Little  Colorado  rains  are  infrequent,  but 
nally  of  great  violence,  producing  torrents  which  cut  deep  washes  or 
rroyos^  in  the  sun  baked  sand  and  clay.  Sometimes  cloudbursts 
lu<:e  large  areas,  flooding  the  valleys  and  destroying  multitudes  of 
i  smaller  mammals.  Three  storms  of  this  character  were  witnessed, 
o  of  moderate  size,  the  third  of  great  dimensions,  and  striking  evi- 
Dees  of  a  fourth  were  everywhere  noticeable  when  we  reached  the 
pou.  This  latter  almost  inundated  the  town  of  Flagstalf  and  several 
ler  places  along  the  line  of  the  Atlantic  and  P<icific  Kailway,  and 
t  unmistakable  evidences  of  its  volume  and  force  in  various  directions, 
B  mo6t  impressive,  i>erhap8,  being  the  overliow  of  a  crattT  lake  and 
yoining  craterlet  just  east  of  Kendrick  Peak.  The  track  of  the  torrent 
It  rushed  down  the  sides  of  this  crater,  and  for  a  distance  through 
Dptne  forest  beyond,  suggested  a  veritable  volcanic  eruption. 

following  the  course  of  Tenebito  Wash  across  th^  Painted 

we  saw  A  heavy  rain-storm  raging  over  the  b\gVv  me^^^Xic^  xXi& 
Mi— No.  3~ 


I 


I 


i 
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iiorlh  Hud  east  during  the  eatire  afternooo  of  August  14,  though  not*  .1 
cloud  came  between  us  aud  the  pnrohing  sun.  Before  dark  a  fnrioiil| 
wiud — the  vehicle  of  a  gaud-blast — swept  down  the  wash  between  ttri 
rows  of  cliffs  wbicli  mark  its  course,  abating  aa  nigbt  came  on.  Alxml 
10  o'clock  we  were  startled  by  a  loud  roaring  in  the  uorth,  which  atflnl 
gave  the  impression  that  a  severe  storm  was  advancing  apon  ua,  b 
not  a  cloud  could  bo  seen,  and  the  stars  shone  brightly  in  every  din 
tioi).  The  roiiring  increased  aud  came  netirer  nutil  it  was  ertdi 
thitt  something  wa«  comiugdowu  the  bed  of  the  wash;  and  in  an 
ment  a  great  wave  of  thick  mud  rushed  past  with  a  tremendous  rm 
accompanied  by  a  fetid  stench.  The  first  wave  was  about  1^  meienj 
feet)  high,  but  it  soon  rose  to  2J  meters  (8  feet),  where  it  remained  lil 
an  hour,  aud  then  slowly  subsided.  After  3J  hours  it  was  xtill  aba 
li  meters  (5  feet)  deep  and  running  swiftly,  and  it  had  not  eutinf 
ceased  tbr^  days  later. 

Two  days  afterward  (August  10),  when   at  the  Moki   Fneblo  1 
Oraibi,  a  farious  rain  set  in  about  4  p.  m.,  and  lasted  more  than  an  I 
Hooding  the  house  tops  and  streets,  and  parts  of  the  valley  below, 
yet  the  desert  was  as  parched  next  day  as  if  it  had  never  been  wet 

The  heaviest  and  most  extended  rain-fa!]  observed  by  usocoum 
September  20,  on  which  date  Mr.  Bailey  and  I  set  out  from  LittleSprii 
for  Moencopie.     Heavy  leaden  clouds  began  scnrrying  over  the  moA 
tain   toward  the  northeast  early  in   the  morning,  and  by  noon  i 
entire  sky  was  overcast  and  had  a  most  ominous  appearance.    So 
the  rain   began  falling  in  torrents,  and  the  storm  moved  steadily  eai 
wartl  from  the  edge  of  the  lava  beds  to  the  Little  Colorado,  and  thev 
across  the  desert  to  the  high  mesas  beyond.    Such  a  deluge  I  nert 
saw,  and  we  afterwards  learned  that  it  oxtemled  10(1  kilomet«r8  (nt 
100  miles)  to  the  south.    The  gulch  in  the  edge  of  the  lava  beds,  B 
2i  kilometers  (1 J  miles)  east  of  Black  Tank,  was  full  to  overfloi 
the  flat  upon  which  it  empties  was  IJ  meters  (5  feet)  nnder  i 
great  lakes  appeared  in  various  parts  of  the  desert,  and  the  1 
Colorado  bottom  was  completely  flooded.    Aud  yet  all  this  vast  v 
of  water  disappeared  in  a  few  hours.    A  rod,  si rupy,  alkaline  madfl 
the  bed  of  the  Little  Colorado  for  a  few  days,  and  pools  of  similuii 
were  occasionally  found  in  depressions  in  the  sand-rock  all  the  i 
Moencopie.    The  whole  desert,  from  the  Sun  Francisco  lava  beds  i 
west  to  Echo  Oli  ITs  on  the  east,  showed  that  it  had  been  recently  dd 
as  if  by  the  breakage  of  some  mighty  dam,  but  the  wattr  badd 
peared. 

From  the  scanty  data  available,  and  from  the  experience  of  n 
of  the  region,  it  is  safe  to  infer  that  the  rain-fall  was  unusually  hea4 
in  the  Plateau  region  during  the  aumuier  of  18S0. 


PART  IL-CRAND  CANON  OF  THE  COLORADO,  BETWEEN  THE  KAIBAB 

AND  COCANINI  PLATEAUS. 

No  attempt  will  be  made  to  define  or  describe  the  faunas  and  iloras 
if  the  Btnpendoas  chasm  of  the  Colorado.  Our  stay  of  five  days  per- 
mitted only  a  hurried  reconnoissance,  which  serves  to  indicate  merely 
a  a  general  way  the  more  conspicuous  features  of  the  region. 

The  lowest  point  between  San  Francisco  Mountain  and  the  Grand 
}ailon  is  at  the  end  of  a  narrow  arm  of  the  desert  near  Hull  Spring, 
vliere  the  junipers  and  piiion  which  border  this  tongue  of  desert  unite 
Bd  extend  westward  in  a  broad  belt,  completely  separating  the  pine 
brest  of  the  mountain  plateau  from  that  of  the  Cocanini  Plateau  (as 
bown  by  the  areas  colored  yellow  and  green  on  Map  1).  While  the  San 
hancisco  Mountain  Plateau  is  composed  of  lava,  the  Cocanini  Plateau 
I  carboniferous  limestone.  The  resulting  difference  in  soil  affects  the 
nagetation,  and  many  plants  grow  in  the  piiion  belt  at  the  canon  which 
ve  not  found  in  the  same  belt  on  the  lava.  Among  such  plants  are 
hwania  mexicanaj  Berberis  fendlerij  Spirasa  millefolium^  Robinia  neo- 
ttvtcana,  and  Yucca  baccata.  Juniperm  californicus  utahensis  grows 
here  also,  but  the  relation  of  its  presence  to  the  soil  is  uncertain.  The 
me  sage-brush  (Artemisia  tridentata)  of  the  Great  Basin  here  finds  its 
Ktreme  southeastern  limit  Large  patches  of  it  occur  on  the  south  side 
t  the  canon,  opposite  Point  Sublime,  but  it  disappears  altogether  a 
Bw  miles  away. 

At  the  brink  of  the  canon  opposite  Point  Sublime,  about  2  miles  east 
f  the  pool  or  tank  known  as  Canon  Spring,  is  a  dwarf  forest  of  peculiar 
apect,  and  having  a  uniform  height  of  about  5  meters.  It  consists  of 
illoD  {Pinm  edulis)^  cedar  (Juniperm  calif ornicm  utahensis)^  and  mount- 
in  mahogaay  (Oercocarpus  ledifoliua*)^  which  here  equals  the  juniper 
ttdpinon  in  height  and  measures  103  to  201)  millimeters  (approxiiuittely 
k  to  8  inches)  in  diameter.  Mingled  with  it  are  numerous  tall  bushes 
4  Berberis  fremonti  and  the  beautiful  Spirwa  millefolium.  In  places 
bill  Lilliputian  forest  merges  into  extensive  fields  of  tiie.  true  sa«^ebnish 
fArtemisia  tridentata)  and  yucca  (Yucca  baccata,  which  at  the  time  of 
Httvisit  was  ripening  its  sweet,  banana-like  fruit),  with  several  kinds 
If  cactuses;  while  in  other  directions  it  gives  place  to  thickets  of  scrub 


*Thli  identification  was  made  in  the  field.    No  speciiiieus  of  the  large  form  were 
hi  back,  bat  apeoimens  of  a  smaller  bash  from  the  Caflou  prov^  to\)«  Co>«an\a 
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oak  {Qaercus  gambeli),  •with  licreanil  there  a  small  piitcb  of  dwarf  locaat 
[Bubiaia  neotaexioana}. 
Tliu  Cocaiiioi  Plateau  ia  bigliest  on  tbe  uortb  and  riscia  abruptly  U  j 
be  very  rim  of  tbecafioii.  Tbe  resultiug  soutbeni  elope  ut  enoi^j 
warmer  tbao  tbe  piiie-oovcreil  platuau  to  permit  tbe  growtb  of  juuifwr 
auil  piiioii,  wbicb  bositles  formiug  a  strip  aloug  tbe  edge  of  tbe  ca&oiv 
miugle  witb  tbe  piuea  below  to  a.  limited  extent.  Tbe  desoent  into  ^ 
KAuou  is  precipitous,  tbe  walls  being  vortio^il  or  even  overbaugiujr  bt 
tbe  tirst  300  meters  (1,000  feet),  so  tbat  treegrotrthisimpossibloexc^ 
iu  favored  spota.  lu  places  where  tbe  cliff  is  brokeu  down  or  cntiDlO 
by  side  caiions  a  sparse  forest  of  conifers  maintains  a  precarioaa 
bold. 

Tbe  Qrand  CaQon  is  about  351  kilometers  (230  miles)  iu  length, 
its  proportious  are  on  too  rast  a  scale  to  be  comprebcnded  by  tbM 
who  have  not  seen  it.  At  tbe  point  visited,  it  is  about  1,800  meUl^ 
(0,000  feet)  iu  depth  and 25  kilometers  (15  miles)  wide  at  the  top.  Itti 
intersected  by  gulches  and  aide  caiioua  of  gigautic  dimensions.  It  iU 
ledges,  terraces,  and  mesas,  ban-en  crags  and  grassy  slopes,  lofty  moant 
ainsaud  deep  valleya,  cool  hillsides  clad  in  forests  of  balsam  fin<,Bit 
hot  bottoms  Ulled  with  sub-tropical  thickets;  it  has  Etrid  stretcbeat 
sand  bearing  a  scattered  growtb  of  cactus  and  yucca,  and  marshes anj 
springs  that  never  become  dry  and  are  bidden  by  the  verdirre  of  a  nd 
titude  of  plants  requiring  a  moisture-ladcu  atmositbere  fur  tbeir^U 
once.  Its  animnl  life  is  iis  sharply  varied  and  as  strangely  contniatt^ 
Iu  descending  from  tbe  plateau  level  to  tbe  bottom  of  tbecailoal 
BHCcessiou  of  temperature  zones  is  encountered  oipiivalent  to  thsU 
stretching  from  tbe  coniferous  forests  of  northern  Canada  to  tbe  cacM 
plains  of  Mexico."  They  result  from  tbe  combined  effects  of  altibli 
and  slope-exposure,  the  effects  of  the  latter  being  here  manift 
an  anitsual  degree.  Where  tbe  walls  of  the  cafiou  face  north  oi 
east  the  uppermost  tree-zone  conaiata  of  Douglaa  and  bal 
[Paeudotsuga  tloaglasii  and  AbieK  concotor)— northern  species  wl 
not  occur  Qlaewhere  iu  the  cailou.  Below  this  is  a  belt  of  piui 
ponderom),  succeeded  iu  turn  by  a  belt  of  juuii>ers  aud  piiion, 
more  or  less  mingled  with  pines.  Immediately  below  the  piQoi 
a  eone  which  correspouds  in  the  main  to  tbe  Desert  of  the  Lil 
oratlo ;  but  since  it  has  humid  as  well  as  arid  areas,  forms  of  ri 
nnknowD  on  the  desert  interrupt  its  stretches  of  ca<;tuae8,  ym 
greasewoods.  Still  lower  dowu  another  zone  ia  euoouutered  whi 
bo  recognized  by  the  presence  of  huge  cactuses,  arborescent  0| 
agaves  whose  tall  stems  are  conspicuous  land-marks,  and  mai 
plants  charaeteriatic  of  the  Lower  (Jolorado  and  Gila  regions,  to| 

*Tfa«  extremes  or  t«iiiperatar»  are  vol!  illustrated  by  tlio  fact  tbut  thu  lowMl 
leinpantiirii  of  tb«  Iwonty-foar  Uoura  at  lliu  ImUoiii  at  ILu  osflua  utaa  oip  Fahr.  A 


^4  Ji.   m.,  8oi>U>mlH>T  i:t.  whila  »l  Ibe  haiui!  time   think   io«  formed  oa  a  bnekM 
trat  tb«  tufi  of  the  cafkon. 
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Ml  iiub-tnriiioal  liuiiiiil  form»  siud  a  certaia  |>ercentage  of  species  not 
Hid  elsewhere.  Tlio  complex  and  iutoractiog effects  of  radiattOD  and 
laclioii,  of  aridit.v  and  humidity,  of  marked  differences  in  temper- 

:  !  re  at  plants  of  equal  altitude  on  opposite  sides  of  the  eafion,  of  every 
v>i|)l(>angleot'8lo|)oexp08ure,  aiidof  espoBureto  and  protection  from 
imIb  nud  storms,  produce  a  diversity  of  climatic  conditions  tbe  effect; 

'  vvbicb  on  the  animal  and  vegetable  life  of  the  canon  has  been  to 
iiig  into  close  proximity  species  characteristic  of  widely  separated 

^lon8,aRd  tocrovd  the  several  life  zones  into  narron- [)arallel  bauds 
'tiK  tht.-  sides  of  the  canon — bauds  which  expand  and  contract  in 
nfonning  to  the  ever-ehaugiug  surface.  The  name  conditionti  mod- 
;ind  alter  thespecioatherepreseatiu  the  manner  in  which  the  evola- 
.1  of  new  species  is  brought  alrant.  In  short,  the  Grand  Cauou  of  the 
liorailo  is  a  world  In  itself,  and  a  great  fund  of  knowledge  is  in  store 

<  r  llie  philosophic  biologist  whose  privilege  it  is  to  study  exhaustively 
;tM<  problems  there  presented. 

I.isr  OF  MAMMALS  NOTED  AT  THF.  GRAND  CANON  OF  THE  COLORAD<V| 
ARIZONA,  SF.PTEMBBR  10  TO  IS,  1S89. 

I  The  Bflw  tiwcini  ben  oeDUaoed  art  duerlbod  In  Put  ItL  | 
VespvrQso  fiuoa>.     Large  ItrowD  Bnt. 

Toierably  common ;  a  few  wore  seen  nearly  every  evening. 

'>p«rae>>h««perua.     Pigmf  Bat. 

Vbnudaot.    These  bats  inhabit  crcvioca  in  the  clJCfii  and  begin  to  fl 

Mredark  in  the  evening,  at  which  time  swarms  of  them  come  up  ovei 

■  brink  of  tbe  eaiion  and  Hit  about  among  the  pines  and  pifion. 

.'iniB  aberti.    Abort'a  Siinirrol. 

Tolerably  (.-ommon  in  the  pines ;  a  few  were  found  feeding  on  piuoQl 
nuts  along  the  brink  of  the  canon. 
Tomias  donalis.    GiU  Ctii|iiiiDuk. 

Common  among  the  oUSh  along  the  top  of  the  cauon,  but  excessively  1 
shy  and  difliciiU  lo  procure. 
SperiDoplkilus  Eraiuiaanis.     Rnck  8i)iiirral. 

Abmidiint  among  the  pinun  along  the  brink  of  the  canon,  living  in  I 
boles  in  tbe  rocks. 
Hcapetomya  leucopua  sonotlensU.     Wlittp- footed  Hoase. 

Nut  ommon;  two  specimens   provisionally  referreil   to   this   fortni 

n-  caught  along  the  top  of  the  cafion,  and  one  wa^i  kdled  in  thia 

time  in  a  livid  of  sago  brnah  {ArtetHma  trideittata). 

■: .  npeiomya  eremicua.    Bilk;  Clilf  Mouse. 

Abundant  twth  along  tbe  cliOs  at  the  top  of  the  cafion  and  tlieuof 

'Ml  to  the  river  below.    This  is  the  most  abundant  mammal  of  tb^ 

.:''ii.uityii  m«eaIotta  «p.  nor.     Lunf'Darnd  Cliff  Mnnnn. 
'  ^   t^'li'  Hpecimcn  was  caught  III  the  clilfs  at  llii!  brink  of  the  caiinnfl 
:.'    ?ioin.-i  lacxJOAna.    Witoil  Rat. 
( lommou  both  in  the  i^aiion  and  along  lh»  cbt1:'H;\l  lUu  Viy. 


i 


k 


k 
I 


'  S8  NORTO  AIASBIOAW  TKVKi. 

Tbomomys  fulvna.    Porket  Ooplier. 

Tolerably  common  wherever  there  is  eiiongb  suitable  soil  on  U 
plateau  at  the  top  of  the  caiion. 

FeiognatliUB  (ChEetodlpu*)  Inteimedius.    Tocket  Moose. 

Oominoa  Id  umall  colooiea  down  iu  the  eaSoD. 
Lepaa  teziauuH.    Jack  Rabbit. 

This  species  iuhabits  fielda_of  sage-brash  near  the  caiioii,  coming  B] 
ft-om  the  desert  of  the  Little  Colorado. 
Lepus  aiizonEe.    ArizoQs  Cotton-taiL 

Tolerably  commoii  iu  the  juuiper  and  cbapamvl. 
Cariacua  macTotia.    Bliiuk-tBil<!4  Deer. 

Three  were  killed  by  a  sheep  herder  near  tbe  caSon  during  oord 
ADtUocapra  ameiicana.     Aulelope. 

Said  to  be  not  rare  near  the  canon. 
OvIb  canadenaU.     Moiintaiu  Slieep. 

Tolerably  common  ;  we  saw  fresh  signs  nearly  every  day,  and  sW 
a  small  herd  opposite  Point  Sublime. 

Fells  ooucolat,     SlonnlaiD  Lion. 

Said  to  be  tolerably  common  and  destructive  to  sheep. 

Ljnue  baileyi  >ii.  nnv.     Platean  Wildcat. 

Tolerably  common. 
CiuilB  latrana.    Coj-oie, 

Oominon;  many  tracks  neeu.    Tlie  sbeep  herders  say  that  th^l 
many  Iambs  through  the  depredations  of  Coyotes. 
SpUogale  giBCilis  np.  nov.     Little  Striped  Sknuk. 

Oommun  both  iu  the  cation  and  among  the  cliffs  at  tbe  top. 
Buwuia  aatuta.    Riiig.tniled  fiasanria. 

Said  to  be  abundant  in  Cataract  Caiioo  and  at  places  in  the  G 
Oalion. 

LIST  OF  BIHD8  NOTED  AT  THE  GRAND  CASON  OF  THE  C0LORAD0,J 
ZONA,  BEPl'EMBER  10  TO  1!>,  1660. 

Zonaldora  macrouia.    Monrniag  Dova. 

A  few  were  seen  iu  the  pines  and  piiion. 
Catbaitea  aura.    Turkey  Valture. 

Common ;  as  many  as  llfteen  were  seen  at  one  time  Bailing  o^ 
cafioir,  and  a  number  were  observed  circling  over  a  Oock  of  sliet 
Hull's  Ranch. 

Aociplter  velox.     Sbnrti-ahinDod  Iluwk. 

Common ;  one  shot. 
Acolpltei  ooopeil.     (^Holler's  Hawk. 

Common;  the^e  hawks  came  to  the  spring  every  morning  darinj 
stay  to  prey  upon  the  small  binls  which  came  there  to  drintc. 
BnMoboieaUaoalunvs.    Wontuni  Reil-tail. 

Oowmoa. 
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Aqirila  ohrysaStos.    Golden  Eagle. 

One  seen. 

lUoo  mpmxvwAuM.    Sparrow  Hawk. 

Tolerably  oommoD;  a  male  was  shot  whose  stomach  was  fall  of  grass- 
hoppers. 

Pandion  haliaStna  caroUnensia.    Osprey ;  Fish  Hawk. 

Seen  twice. 

BnbQ  virgliiianiia  aatnratna.    Dusky  Great  Horned  Owl. 

Tolerably  common ;  two  came  to  the  spring  to  drink  aboat  10  o'clock 
the  night  of  September  14,  and  after  satisfying  their  thirst  began  hoot- 
ing in  the  tall  pines.    One  was  shot  as  he  started  to  fly  away. 

MasaacoiM  flanuneolna.    Flammnlated  Screech  Owl. 

I  shot  a  single  specimen  of  this  exceedingly  rare  owl  while  climbing 
oat  of  the  cafion  aboat  3  o'clock  in  the  morning  of  September  13.  Its 
stomach  contained  a  scorpion  and  the  remains  of  insects. 

Dtyobates  vnioaaa  hyloacopoa.    Cabanis's  Woodpecker. 

A  few  were  seen  in  the  pines. 

Spbyrapicna  tliyroideiia.    Williamson's  Sapsacker. 

Ti^lerably  common ;  adalts  of  both  sexes  were  shot. 

Melaneipea  formicivoma  bairdL    California  Woodpecker. 

One  was  shot  and  several  others  were  seen  in  the  oaks  half  a  mile 
from  the  canon. 

IBalaiierpea  torquatna.    Lewis's  Woodpecker. 

Tolerably  common ;  flocks  of  half  a  dozen  to  a  dozen  came  to  the 
spring  to  drink  every  day. 

Colaptea  cafer.    Red-ahafted  Flicker. 

Tolerably  common. 

ICcropua  melanoleiiciia.    White-throated  Swift. 

Several  were  seen  in  the  canon,  but  most  of  them  had  migrated  before 
the  dateof  oilr  arrival  (September  10). 

T^fiff^iiiiw  jUatyoeicna.    Broad-tailed  Hummingbird. 

Tolerably  common ;  shot  down  in  the  canon  and  seen  also  at  the  top. 

Tyranniia  vooiferana.    Casein's  King-bird. 

Two  were  seen  in  the  sage-brush  and  chaparral  near  the  caQon,  and 
a  few  in  the  cedars. 

Sajomis  aaya.    Say's  Phoebe. 

Seen  in  the  chaparral  and  cedars  near  the  caHon. 

Ckmtopna  zlcliardacMiii.    Western  Wood  Pewee. 

Tolerably  common. 

Cjanooltta  atelleil  macrolopha.    Long-crested  Jay. 
Common ;  feeding  on  piuou  nuts  in  company  with  Woodhouse's  and 

Pillon  Ji^s. 

^plialocoma  woodhonael.    Woodhonse's  Jay. 
A  few  were  seen  in  the  piiion  near  the  brink  of  the  canon. 

Oomia  oonuc  aiuoatna.    Raven. 

Several  were  seen  along  the  clifl*s  at  the  brink  of  the  canon. 
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Cyaaocepbalna  cjanoceptulna.    Pifion  Jaj. 

AbaDdant  in  the  [linoD  near  the  brink  of  the  canon  and 
cellar  belt }  generally  seen  in  Socks  of  froni  thirty  to  eighty. 
Cvpodacii*  mexJcanaa  frontalis.    Hodsu  Fiocb. 

CouiDjon  iii»ma]1  Hocks,  uoming  to  the  tank  to  drink  ererj  day. 
Lozla  cnrrUostTa  otricUaiidL     Sleiicui  CmebtlL 

Common ;  l*otb  sexes  were  Hhot  at  the  tank,  where  they  «ame  toclKab 
SplntiB  psaltiia.    Arkansas  GoUKiarh. 

Small  Qockn  vl8it«d  the  tank  to  drink  every  day. 
Foocaetea  gramineus  con&nie.    WeHlvru  Ve«pcr  Sparrow. 

Common  in  all  gr^nsy  places  ami  in  the  sage-brasb. 
Zonotrlcbia  lenoopbrys.    Wliitp-crowaed  Spotroir. 

Two  were  aboi. 

BptaeUa  aocialiB  ariionae.     Wetilcm  Cbipping  SpUTow. 

Tolerably  commoii- 
Junco  olneieus  doi-salis.     Red-bocbed  JuncQ. 

Tolerably  common. 
Peucsea  ru&ceps  boncardi    Boneard'a  Sparrow. 

Common  in  Ihec^auon  from  an  altitude  of4,000  feet  down  ward.    Adolta 
and  youog  were  shot. 
Ueloaplza  llncolaL     LjucoId'h  Sparrow. 

Two  were  sliot,  ami  otliera  seen  near  the  brink  of  the  canon. 
Pfpilo  maoulatuB  megalon^x.    Siinrrpd  Towbee, 

Several  were  seen  in  tlie  scrub  oak. 
PlpUO  Ohloiurus.    Oreeii-t.ailnr]  Towhee. 

AbinKiiiiilaloiit;  tlio  brink  of  the  caQon, 
Habla  melanoCBphala.     Itlaok-headod  Qroabeak. 

Tolfriibly  common. 
Pitangn  ludovlcfana.    Loniniann  Tniiager. 

An  liniiiittun^  bird  of  tWn*  species  was  shot  in  the  canon. 
Taohyctueta  thalasalDa.     Violiit-grcen  Birallon. 

A  few  only  were  seen,  most  of  the  species  having  gone  south. 
Ampelta  oedrorani     Cmlnr  Wnxwint;. 

A  few  were  uceu  und  one  shot  at  the  ttink. 
Iiaulua  ludovlolanua  excubltoridea.    Wliito-niitipod  Slirilin'. 

Two  were  souii  in  the  sivge  and  chii[»iirral  near  tUo  canon. 
Vlrao  RoUtarlua  oaMlnll.    Ctwain'a  Viroo. 

Two  were  shot. 
Vtr«o  vlctnlor.    Ont;  Vlrco. 

Une  WHH  Allot  in  a  pinon  nt  the  brink  of  the  caiion. 
DoiidioloM  audubonli    Auiluboo'ii  Warblvr. 

Common. 


Towii«n.l'NWarblor, 
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rpis  maogflliTrayL    HacgilliYiay's  Warbler. 

mon  in  thicketB  down  in  the  caSon,  where  two  were  shot.    A  few 
ten  also  along  the  brink  of  the  canon. 

'pla  triclias  oooldmitaliB.    Western  Tellow-throat. 

wa8  shot  low  down  in  the  canon. 

tea  obaoletna.    Rock  Wren. 

non  along  the  edge  of  the  canon. 

tea  mesicaniia  conaperaoa.    Ca&on  Wren. 

non  in  the  canon. 

rolinenala  acnleata.    Slender-billed  Nathatch. 
"ably  common. 

'gmaea.    Pygmy  Nathatch. 
idant  in  the  pines. 

Lomatna  griaeoa.    Gray  Titmoase. 

mcommon  in  the  cedars  and  pinon. 

unbelL    Moantain  Chickadee. 

ably  common. 

calendula.    Roby-crowned  Kinglet. 

-al  were  seen  and  one  shot. 

la  caemlea.    Bine-gray  Gnatcatcher. 

in  small  flocks  near  the  top  of  the  canon. 

migratoria  propinqna.    Western  Robin. 

ably  common. 

lezicana.    Western  Blnebird. 

idant  at  the  cafion. 


iRT  III.-ANNOTATED  LIST  OF  MAMMALS  OF  THE  SAN  FRANCISCO 
MOUNTAIN  PLATEAU  AND  DESERT  OF  THE  LITTLE  COLORADO  IN 
ARIZONA,  WITH  NOTES  ON  THEIR  VERTICAL  DISTRIBUTION,  AND  DE- 
SCRIPTIONS OF  NEW  SPECIES. 


By  Dr.  G.  Habt  Mebbiam. 


monticoliis  sp.  dot.    Hoantain  Shrew. 

This  new  Shrew  is  common  throaghoat  the  Boreal  zones  of  San  Fran- 
Moo  Moautaiu.  Specimens  were  secured  at  varioas  altitades  from  the 
bver  edge  of  the  Doaglas  fir  belt  (altitude  2,500  meter8=8,200  feet) 
Id  the  apper  limit  of  the  Sabalpine  or  timber-line  zone  (altitude  3,500 
ieters=ll,500  feet),  bat  no  traces  of  it  were  foand  in  the  pines.  Its 
Harest  relative  seems  to  be  Sorex  vagrans  of  the  Pacific  coast.  It  may 
»  known  from  the  following  description : 

SOBEX  MONTICOLUS  sp.  noy. 

Type  No.  ^^  ^  ad.    [J.  S.  National  Museum  (Department  of  Agri- 

soltore  collection).  From  San  Francisco  Mountain,  Arizona,  August 
18,1889.  Collected  by  0.  Hart  Merriam  and  Yemon  Bailey.  Altitude 
lioo  meters  (11,500  feet).    (Original  number,  406.) 

Meaturements. — ^Total  length,  107 ;  tail  vertebrse,  45 ;  hairs,  2 ;  hind 
bot,  12.5  (measured  in  the  flesh) ;  ear  from  crown  3  (measured  from  the 
diy  skin). 

General  characters. — ^This  is  one  of  the  smaller  Shrews.  In  size, 
kngthof  tail,  external  appearance,  and  coloration  it  closely  resembles 
Arer  vagrant  of  the  Pacific  coast.  The  tail  is  about  as  long  as  the 
V^y  without  the  head. 

Color. — lJpx>er  parts  uniform  dull  sepia  brown,  becoming  paler  on 
tke  sides;  under  parts  much  lighter  but  without  sharp  line  of  demark- 
>tk>D.    Tail  bicolor,  concolor  with  the  body. 

Cranial  and  dental  characters. — The  skull  resembles  closely  that  of 
Avop^aiM,  fix>m  which  it  differs  in  having  the  brain-case  broader  and 
*ore  inflated.  The  front  upper  incisor  has  a  small  but  distinct  internal 
^ttd  lobe  connivent  with  its  fellow.  The  first  lateral  uniouspid  is 
Agbtly  swuMar  than  the  second.    The  third  is  less  than  half  the  size  of 
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tlie  fourth  and  nearly  as  small  as  the  fifth,  which  Litter  is  ininiitebl 
distinctly  visible  from  the  oatside.     (See  accompanying  figare.) 

(^^•^^x^  w 

ywuyi  /     Si 

^-^^^     C 

Fic.  1.— J»W8  wilh  iMlh  of  aVree  mooticalia. 

Bfoord  0}  ipecimeiu  eolleBltd  of  Soret  moHficalM. 
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This  iu  the  commonest  Bat  of  tlie  pine  plateau  aboat  the  base  of  3h 
Francisco  Mountain,  where  nuinbera  were  seen  every  evening.  8ix 
specimens  were  shot. 

Erciiril  nf  "prrimcna  mUeclfd  nf  VcHptrnijn  fmcaf. 
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I  H.  Allen.  Pigmf  Bat. 
This  tiny  Bat  is  the  smallest  species  known  to  inhabit  the  United 
8ut«8  aud  is  onn  of  the  most  beautiful,  its  soft  whitish  far  contrasting 
banilsoinety  with  its  black  ears,  lips,  and  wiugs.  It  was  foand  in  lai^e 
aambers  at  Grand  Fulls  on  the  Little  Colorado  Biver,  and  at  the  Grand 
Csiion  of  the  Colorado  along  the  Oocanini  Flateaa,  aud  also  about  a 
■nail  spring  at  tbe  easterQ  footof  the  great  la%'a  Sow  which  euds  about 
A  miles  west  of  Grand  Falls  on  the  desert.  It  spends  the  day  biding  in 
CRTices  in  tbe  cliffs,  emerging  at  uight-fbll  to  drink  and  hnnt  its  insect 
jrey.  Its  flight  is  so  swift  and  zigzag  that  it  is  a  very  difficult  species 
to  shoot  iu  the  rapidly  fading  light.  The  young,  as  usual  among  bats, 
fly  more  slowly  aud  steadily  and  are  easily  killed. 

Record  of  ipcciBttm  opileofed  0/  Vetpcmgo  itiperiu. 
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VeqiertlUo  IscUbgna  LoCoute.    Cummon  Biowd  BaL 

Three  specimens  of  a  small  brown  bat,  provisionally  referred  to  tlii» 
qwies,  were  secured  at  Little  Spring,  at  the  uortb  foot  of  Sau  Francisco 
Hoantain. 


Btford  0/  ipecimena  coJIccIrd  of  Vr'jifrliliu  lurifuiiui 
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Veapertilio  evotia  H.  Allen.     Long-pwi-il  Dftt. 

A  single  specimen  of  this  epecies  was  found  dead  near  the  li 
Little  Spring,  at  tbenortlifootof  San  Francisco  Moiintiiin,  on  the 4 
iog  of  August  IS. 
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VflBpettillo  melanorliiiius  sp.  nor.    Black-nosed  Bat. 

While  encamped  at  Little  Spring,  at  the  north  base  of  San 
Mountain,  I  fouud  a  small  goMeu-brown  bat  hanging  head  down 
the  inside  of  a  trough  made  of  a  large  pine  log.  It  hung  so  low  thalJ 
sharp,  black  nose  almost  touched  the  wiiter.  It  proved  to  be  an 
male  of  an  nndescribud  species  belonging  to  au  unnamed  section  of 
genus  Veapertilio,  uharacLerized  by  having  the  upper  incisors  pt 
as  ill  Keriruuia,  instead  of  divergent  iis  in  Vespertilio  proper.  The 
other  Vespertilio  known  to  possess  this  peculiarity  is  V.ciliolahrw>k,i 
species  recently  described  by  the  writer  from  Kansas  and  New  M«xieei 

VESPERTILIO  MELANOKHINUS  sp,  nov. 

Type  "So.  186S4,  S  ad.  (in  alcohol).  U.S.  yational  Museum.  (Depart- 
ment of  AgricnUure  collection.)  From  San  Francisco  Mountatu,  Ari> 
suna,  August  4,  I38U,  Collected  by  C,  Hart  Merriam.  (Original  nam* 
ber,  276.) 

Measurements, — Head  and  body,  40 ;  tail  vertebne,  43;  head,  16;  eai 
from  internal  basal  angle,  13;  tragus,  from  inner  base,  6;  humeni8,33: 
forearm,  32;  thumb.  3.5;  third  Snger,  57 ;  fifth  finger,  44 ;  tibia,  lU^f 
hind  foot,  7. 

General  characters. — Upper  incisors  parallel,  directed  inward;  inner 
incisor  slightly  larger  than  outer,  its  crowu  bifid.  First  upper  premollf 
small  but  with  well-developed  conical  cusp,  situated  on  inner  side  of 
tooth-row  in  eontaet  with  base  of  canine;  second  upper  premolar  minnUj 
without  woll-dcveloped  cusp,  situated  on  inner  side  of  pm.  I,  with  wLtnli 
it  is  in  contact ;  third  premolar  nearly  as  large  as  canine,  molarifonn. 

Crowu  of  head  but  slightly  elevated  above  plane  of  face;  muzr-lc,  uor 

row  ;  naked  urea  over  nostrils  small ;  glandular  proiuinences  between 

eyea  and  nose  small  and  inconspicuous ;  sides  of  u]iper  lip  clotbed 

a  deune  fringe  of  long,  straight,  and  rather  stiff  hairs,  i 

L  iadrum. 
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-«  rather  small,  atwot  equaling  V.  nigricans;  tail  a  little  longer 
head  and  body,  the  extreme  tip  projecting.  Ears  shorter  than 
,  rattier  narrow,  the  tips  not  reaching  end  of  nose  when  laid  for- 
;  anterior  basal  lobe  angular,  the  horizontal  and  vertical  borders 
ing  at  a  right  angle;  anterior  (or  inuer)  border  of  ear  strongly 
ex  OD  lower  two-thirds,  beeoming  straight  on  upper  third;  tip 
ly  ronnded,  with  a  slight  posterior  projection  resulting  irom  a 
ow  emarginatlon,  which  occnpies  the  upper  half  of  the  posterior 
ater)  bmder;  lower  half  of  posterior  border  convex,  with  a  thick 
«  near  the  point  of  insertion,  which  is  on  a  line  with  the  anterior 
er  of  the  tragus;  tragus  long  and  slender,  directed  forward  and 
ard;  apper  third  narrow;  anterior  border  straight  in  lower  two- 
Is,  upper  third  convex,  "tip  evenly  roQuded ;  onter  border  with  a 
net  rounded  lobule  at  base,  above  which  it  is  convex  on  the  lower 
thirds,  and  then  rapidly  becomes  narrower  and  is  sinuate  and 
tly  concave  on  the  upper  third.  Thumb  very  short,  only  about 
as  loug  as  foot,  and  armed  with  a  sharp  and  strongly  carved  nail, 
of  me^liiimsize;  wing  membranes  from  metatarsus  at  base  of  toes; 
r  surface  furred  only  as  far  as  a  line  drawn  from  tbe'middle  of  the 
sma  to  the  knee ;  under  surface  furred  to  a  line  joining  the  knee 
gibow.  Interfemoral  membrane  furred  above  to  a  little  beyond 
lie  of  tibia;  calcaneum  reaching  about  half  way  from  foot  to  tip  of 
postcalcaneal  lobnle  small  but  distinct. 

lor, — Upper  parts  uniform  dull  golden-brown,  except  the  lips  and 
below  and  in  front  of  the  eyes,  which  parts  are  abruptly  black ; 
T  parts  paler,  palest  posteriorly.  Ears,  face,  and  membranes  black. 
er  fur  everywhere  blackish. 

meral  reniarJu. —  Vetpertilio  melanorhinus  requires  comparison  with 
one  species,  namely,  V.  ciliolabrum,  from  which  it  differs  in  having 
ter  ears  and  longer  legs  and  tail,  as  well  »s  in  color  and  minor 
ils  of  form  and  proportions. 

Etcord  of  epeeitneii  eoUectrd  of  Vapertilio  M«la»orhiiiu>. 
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tnomna  bnaUlen^B  Is-  Geofi.  St.  Hilaire.     Br&silian  Free-tailed  Bat. 
Free-tailed  Bat  which  is  provisionally  referred  to  thia  species  is  very 
idant  along  the  Little  Colorado  Biver  near  Grand  Falls,  where  it 
bits  crevioes  In  t^e  sandstoae  cliffs.    It  was  not  obBQr7«&  «\aftni^«G«. 
mipeaaieiu  wereaecared. 
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Record  of  ipiunciu  collri-ti:d  of  Xfclitu/Mni  braiilieHtit. 
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Sdonu  fremonti  moBoUoaanols  Me&niH.     Red  SqnirrBl;  Cbiokai«e. 

Tbe  Bed  Squirrel  of  Baa  Francisoo  Mountain  inbabita  th«  Boi 
zones  and  is  equally  commou,  acconling  to  my  observatioD,  from 
bottom  of  the  Douglas  fir  belt  to  timber  line.  It  is  not  uearly  so  nc 
as  its  eastern  congener,  whiuli  its  note  snggestB,  though  differing  c 
eiderably  from  it.  It  feeds  on  seeds  from  the  cones  of  tbe  spruce  i 
fir  trees,  and  heaps  containing  many  bushels  of  the  scales  of  these  oo 
nifty  be  found  beneath  the  trees  where  it  lives.  Full-grown  young  w 
takeu  duriugthelatterpart  of  August.  It  is  doubtful  if  tbe  San  Pi 
CISCO  Mountain  Chickaree  ever  descends  so  low  as  tbe  Piaon  h 
though  it  may  do  bo  in  winter.  At  all  events  it  was  not  seen  in 
Pine  belt,  which  separates  the  Douglas  fir  from  the  Piuon.  The  dil 
ence  in  altitude  between  the  lower  border  of  tbe  Douglas  fir,  wh 
this  S(|uirrel  is  common,  and  the  upper  border  of  the  FiiidQ  Iielt,  is  o 
a  little  moie  than  300  meters  (about  1,000  feet),  and  the  distance 
twe«u  the  two  zones,  at  tbe  point  where  they  come  nearest  togethei 
only  about  a  mile  (on  the  northeast  side  of  the  mountain — in  other 
rections  it  is  much  greater),  and  yet  the  fnunol  bouudaries  are  so  ehai 
defined  that  this  seemingly  insignificant  difference  constitutes  a  bar 
as  inipasBable  as  an  arm  of  tbe  ocean. 

Dr.  E.  A.  Mearas  has  recently  separated  subspocifically  the  i 
Frsucisco  Mountain  Chickaree  from  the  form  inhabiting  the  Bo 
Mountains.*  The  principal  difference  is  that  the  former  is  filigl 
larger  than  tbe  latter,  with  larger  ears  and  hind  feet. 


'Ilullvtiri  Am. 


tftloft  iasuBd  Fobruiuy  !J1, 180(1. 


ri  MiiBviiiu  orNtiiiir&l  Ilislorj,  Vol.  II,  Sit.  4,  pp.  STT-S 
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Bteord  of  tfoiAaunui  ooXUcUd  of  Sciurua  fremoMi  mogoilom  unit. 


July  SL I  BBS 
Aii»  3,18«1 
Ang.  3,18n 


Aug. ».  leeo 


End  ut  ull  eaou. 


LatcljunnlDgi  tHta|, 


nia  abertl  Woodfaoiue.    Abert's  Sqairrel, 

lis  large  and  handsome  Sqairre)  is  restricted  to  the  pine  area  and 
not  detected  in  a  single  iuslance  either  in  the  Douglas  fir  belt  above, 
I  the  pifion  and  cedar  belt  below.    At  the  same  time  it  undoubtedly 

invade  the  upper  part  of  the  piQon  zone  when  the  pinon  nats  are 
It  U  common  everywhere  in  the  pines,  and  is  particularly  fond 
le  large  seeds  of  Pinuc  fiexilis,  though  the  smaller  ones  of  Pinut 
^n>M  constitute  the  greater  part  of  its  food  because  of  the  muck 
ter  abundance  of  the  latter  tree. 

builds  large  covered  neste  of  green  pine  branches,  lined  with  soft 
B,  among  the  limbs  of  the  trees,  but  also  avails  itself  of  holes  in 
mioka  when  suitable  openings  can  be  found.  As  a  rule  it  is  nn- 
raudmaybe  easily  approa^ihed  within  short  guosbot  range;  but 

0  really  frightened  it  runs  swiftly  over  the  lava  rocks  for  a  long  dis- 
e  before  taking  to  a  tree,  often  passing  over  the  roots  of  many  large 

1  in  its  flight  On  reaching  the  tree  of  its  choice,  it  climbs  to  the 
top,  and  then,  unlike  any  other  nquirrel  with  which  I  am  familiar, 

'la  out  to  the  small  end  of  a  branch  about  which  it  curls  and  re- 
IS  motionless.  When  in  this  i)osition  it  ia  exceedingly  difficult  to 
Aoagh  considerably  larger  than  our  eiisteru  Gray  Squirrel ;  and  even 
xmspicaoos  white  under  side  of  the  bushy  tail  is  so  coiled  about 
lodj  as  to  aid  in  deceiving  the  observer. 

■long  and  huidsoioe  ear-tatta  are  shed  in  the  sprvng,  Kii&,XU<biiW«i 
»U-So.S ^ 
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cues  do  not  attaiD  tlieirfull  growth  iitilil  tlie early  part  ofwiuter 
speuimenij  taken  iu  siimiuer  have  naked  ov  nearly  naked  cars.    Tla 
youug  begin  to  appear  about  the  middle  of  September  and  an*  rof 
tame  and  nneuspicions.    Their  ear-tiift«  grow  much  inure  nipitllr 
those  of  the  adults,  or  at  least  begin  to  grow  earlier  in  thi'  i^taxo 
that  in  September  and  October  the  young  havu  macL  lungur  luilfi  tka 
their  parents. 

Whether  the  species  raises  two  littera  in  a  iteasou  I  waa  not  att 
to  determine,  but  females  with  udders  full  of  milk  vtere  shut  w 
as  the  middle  of  September. 

Abert'a  Squirrel  was  first  described  by  Or.  S.  W,  VVoo<lhoitiw 
specimens  collected  by  liimself  at  San  Francisco  Monntain  in  OctolM^ 
1851,  whea  attached  to  the  Sitgreaves  Expedition. 

Btc&rd  of  specimeHt  coUcctfd  af  Snurm  dfrtrN. 
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oInerelcoUtB  J.  A.  AIIdq.    San  Frauoisco  Mouotaiti  Chipmunk. 

Type  No.  ^^  9  ad.  U.  S.  National  Museum  (Department  of  A^ I 
coltnre  collection).  From  San  Francisco  Moantaio,  Arizona,  Anpiit  I 
1,  1889.  Collected  by  C.  Hart  Mei  nam  and  Vernon  Bailey.  OhkIhI  j 
namber,  260. 

This  new  species  of  Gbipmank,  which  has  just  been  described  by  Pr> 
J.  A.  Allen  from  Hpecimeiis  obtained  at  San  Frnncisco  Moiintiiin.*  I* 
abniidant  throughout  the  pine  plateau  and  the  Douglas  flr  zone,  and  | 
reaches  up  the  monutatn  att  high  as  timber  line.  It  S&  most  coDiawt 
where  the  Douglas  fir  and  pine  overlap.  Unlike  many  of  itA  congnH* 
it  is  a  good  climber  and  is  often  fonnd  hidden  among  the  dense  folliV 
of  the  balsams.  It  is  a  lively  and  mther  noisy  speclea,  feeding  fSt^f 
on  seeds  of  small  (ilanta,  and  hibernating  Inte  or  not  at  all. 


OF  SAN  FKAMCI8C0  MOUNXAIK  BEGION. 
Beeord  of  ^teimtni  eoltected  of  Tamiai  ciuereieotlli.  « 
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!■•  doisftlia  Baiid.    Oils  Cbipmonk. 

le  Gila  ChipmaDb  is  tolerably  common  among  the  cliffs  along  the 

k  of  tbe  Qrand  CaQoo  of  the  Colorado  oq  the  Cocauiui  Plateau,  but 

y  and  difflcalt  to  obtain.    Chipmunks  believed  to  be  this  species 

I  seen  at  Walnut  OaSon  and   at  Turkey   Tanks,  but    were  not 

red. 

Bteord  of  tpeciiHen»  collected  of  Tamia*  dorial'.i. 


\       M4     Graod  CaDcD.  j 


•  Hubfip.  nov.  Wbite-tailed  Chipniuiik. 
liH  new  enbspecies  of  the  Antelope  Squirrel  or  Whitetailed  Chip- 
k  is  tolerably  common  in  suitable  places  throughout  the  Desert  of 
lAttie  Colorado  and  tbe  piiiou  belt,  and  is  fonud  also  in  the  Grand 
Ml  of  the  Colorado.  It  was  observed  in  greatest  abundance  near 
Ave,  at  die  boh  th  6ud  of  Echo  Cliffs,  and  a\oug  tVi«  xi\ivex  v^tX  «A. 


I 


ttrn   AUEUICAIJ   FAO 

koenuopie  Wasb.     It  is  a  rock-loviug  specieg,  and  waa  seliiom  seen  far 
_  roiu  clifl'H  or  lava  t>ei]8,  tlioii4;L  in  a  few  iustanct^s  it  was  foutiil  i> 
0)M3 II  desert.    At  Echo  GlilFs  it  was  feeding  largely  on  tlie  seiMlitaf 
Rhus  aromatioa  tritobata  ;  in  tlie  iiiuon  belt  it  was  feeding  ou  pinon  iiaU 
(Pinits  eiiulU) ;  and  one  killed  on  the  desert  had  its  cUoek  pouehejs  filled  i 
with  caetns  seeds  [Opuntia  8p. !). 

Tliis  form  of  Antidope  Squirrel  may  be  distinguished  I'roui  tiini  Tarn 
leuourwi  by  the  following  description : 


TAMIAS  LEUCUHUS  CINNAM0MEU8  Bubsji. 


Typo  No.  JJ^  ?  ad.  U.S.  National  Mueenm  (Departmcut  of  Apr!- 
caltur«  collection).  Echo  Cliffs,  Painted  Desert,  Arixoun,  September 
2'2, 1889,  Collected  by  C.  Hart  Merriam  and  Vernon  Bailey.  (Original 
number  510.) 

Meaaurements. — Total  length,  2:^0;  tail  vertebrm,  76;  hiud  foot,  40 
(taken  in  flesh).     Ear  from  crown  0  (from  dry  skin). 

Qeneral  ckanicterK. — Differs  from  Tamias  leiuurHi  iu  the  greater  length 
of  the  ears,  tail,  and  bind  feet,  and  in  the  ground  color  of  the  upper 
itftTts,  which  are  uniform  pale  cinnamon,  iuconspicaonsly  lined  witb 
black-tipped  hairs,  and  slightly  paler  on  the  sides  of  the  shoulilera, 
nimp,  and  legs  than  on  the  back.  There  is  no  trace  of  the  grizzled-gray 
color  which  characterizes  T.  leucurus,  particularly  iu  winter  iwlage. 
Almost  the  only  difference  in  color  between  the  summer  and  winter 
coat  is  that  the  latter  is  darker  and  more  viuaceous  cinnamon.  The 
summer  pelage  is  short  and  coarse  ;  the  winter  pelage  long  and  silky. 
The  fall  moalt  takes  place  in  September  and  October  and  progressed 
from  behind  forwards.  Several  specimens  procured  during  the  latter 
part  of  September  are  in  the  change,  tiie  new  coat  covering  the  back 
and  rump  while  the  old  remains  ou  the  head  and  shonl<Iers. 

Specimens  from  the  cedar  belt  are  slightly  darker  than  those  from 
the  desert- 

The  Antelope  Squirrel  and  its  geographic  races  afford  striking  illus- 
trations of  the  exhibition  of  two  principUts  of  color  adaptation  com- 
bine<l  in  the  same  individual.  When  at  rest,  the  animal  is  seldoin. 
seen,  its  color  and  markings  being  in  comjilote  harmony  with  its  sur- 
roundings, In  ol>edien(!e  to  the  law  of  pratectire  coloration.  But  the  in- 
stant it  starts  to  run,  the  tail  is  elevated  and  its  conspicuous  white 
nnder-side  is  tnrucd  toward  the  observer,  fon-ing  itself  upon  the  eyfl 

letheron  th«  lookout  for  it  or  not.    Tliisisanexampleof  what  Professor 

Id  has  turmi-d  direetire  coloration,  under  which  head  are  classed 

and  markings  which  promote  mutual  recognition  at  a  distance* 
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Rmori  o/tpteimti*  eollteled  of  Taniitt  hiKHriu  cimmmamntu. 


Um  A-n,  Painted  Domt,  Arltoiu..- 


ill  oHt  of  O'Letrr  Peak 


Sept.  4.  leav 


halas lat«raIlB  Say.    Sfty'sGroand  SqnirreL 

Say's  GroQDd  Squirrel  in  the  Saa  Francisco  Mountain  oonntry  ia  pre- 
(niDently  characteristic  of  the  pine  belt,  where  it  is  the  most  abundant 
Ummal.  It  extends  np  into  the  Douglas  fir  zone,  and  stragglers  climb 
eren  higher  on  the  moantain,  a  single  individual  having  been  found  at 
timber  line.  It  inhatiits  burrowg  in  the  ground,  usuallyin  rocky  places, 
ud  does  not  climb  trees.  It  has  neither  the  grace  nor  agility  of  the 
irboreal  sqnirrela  {Sciurus)  or  the  true  Ohipmunhs  {Tamtas  proi>cr)  but 
its  motions,  habits,  and  voice  more  nearly  resemble  those  of  the  Sperm- 
Dphiles  {Spermoph%lu9)  and  Prairie  Dogs  (Cynomyg). 

Its  principal  food  plant  in  August  is  Fra^eraK^ecuNtaiarank  herb  which 
io  general  habit  resembles  our  eastern  mullein,  having  a  large  stalk  4 
w5  feet  in  height.  The  Chipmunks  were  otten  seen  climbing  these 
It4lk8  for  the  purpose  of  feeding  on  the  seeils.  A  little  later  they 
tamed  their  attention  to  the  ripening  seed-pods  of  Pentstemon  barbatm 
ttrreifi.  Their  manner  of  procedure  when  feeding  on  the  seetls  of  this 
I^Dt  is  pecniiar  and  interesting.  They  stand  erect  on  their  hind  feet, 
dup  theatem  between  their  fore  paws,  and  bite  it  off  as  high  up  as  they 
<U  reach.  Then  they  draw  the  stem  past  their  faces,  biting  off  each 
pod  as  it  is  reached,  on  til  their  cheek-pouches  ar(r  enormously  distended. 
One  individual  which  I  shot  in  the  act  bad  thirty-nine  unbroken  seed- 
pods  in  its  jmuches.  They  feed  also  u[>on  the  seeds  of  many  other 
plants,  and  on  green  herbage. 

We  bad  not  been  in  camp  a  week  wbeu  Say's  Chipmunks  began  to 
Moie  to  pick  op  the  crumbs  that  were  left  after  each  meal.  Familiarity 
bred  boldness,  and  we  soon  found  tliem  iti  the  cook  tent  carrying  off 
oar  meager  stock  of  provisions.  TIichu  iuroatls  became  so  serious  that 
we  were  obligiid  to  kill  the  culprits,  in  spite  of  our  a«lmiration  of  their 
udacity,  beauty,  and  entertaining  manners.  They  were  so  numerous 
that  several  dozen  had  to  be  destroyed  before  the  dev^^^^^^^^  Qewwi\. 
Tbeiy  heeame  rmy  fat  ilariag  tlio  latter  part  of  A.agaat  &i\&.^%%x«X> 
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half  of  September,  at  which  time  they  began  to  go  into  winter  quarUn. 
Duriug  hot  ilay.s  a  few  appeared  until  tbe  time  of  our  departure,  tlu 
first  week  iu  October,  bnt  they  were  silent  and  did  not  ruQ  about  moct 

jGccord  (i/  sjiepime««  coltrcled  of  Tamiaf  laleralii. 
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IpennophihiJi  spOofloma  pratensis  sabsp.  no  v.    Park  Spermophile. 

The  Park  Spermophile  inhabits  the  grassy  openings  or  parks  of  the 
me  belt,  where  its  faint  chirp  is  often  mistaken  for  the  note  of  a  bird, 
t  lives  in  holes  among  the  tnfts  of  bnnchgrass  and  iris,  on  whose 
eeils  it  largely  subsists,  in  common  with  Arvicola  mogollonensiSj  with 
rhich  it  is  often  associated.  It  feeds  also  on  green  herbage,  varions 
mall  seeds,  and  grasshopi>ers,  the  latter  forming  an  important  part  of 
he  contents  of  the  stomachs  examined. 

The  form  inhabiting  the  north  park  on  the  main  monntain-side  is 
ypical  of  the  new  subspecies,  its  general  color  being  dark  russet-hazel, 
ind  its  spots  clearly  defined.  Specimens  from  the  black  lava  beds  along 
iie  lower  edge  of  the  pine  zone  are  still  darker,  exhibiting  the  darkest 
)haBe  of  (K>loration  yet  observed  in  the  species,  and  are  here  named 
^mophUus  8.  obsidianus.  The  form  inhabiting  the  desert  is  very  pale, 
uid  is  here  separated  specifically  under  the  name  Spermophilus  cryptospi- 
'AfM,  no  intermediate  forms  having  been  discovered  in  the  intervening 
region.  In  fact,  the  transition  from  the  nearly  black  soil  resulting 
h)m  the  decomposition  of  the  trachyte  and  basalt  of  the  lava  beds  to 
the  light  soil  of  the  desert  is  so  abrupt  that  there  is  no  suitable  place 
for  intergrndes  to  occur.  Protective  coloration  is  almost  as  marked  in 
this  group  as  in  the  Homed  Toads  {Fhrynosoma)  of  the  same  region. 

The  form  of  Spotte<l  Spermophile  inhabiting  the  parks  of  the  pine 
plateau  region  may  be  known  from  the  following  description : 

8PERMOPHILU8  8PILOSOMA  PRATENSIS  snbsp.  nov. 

Tj[>e  No.  ^^  9  ad.  U.  S.  National  Museum  (Department  of  Agri- 
mltnre  collection).  _Pine  plateau  at  north  foot  of  San  Francisco  Mount- 
UD,  Arizona,  August  5,  1889.  Collected  by  O.  Hart  Merriam  and 
fernon  Bailey.    (Original  number  285.    Teats  f .) 

Measurements. — ^Total  length,  197 ;  tail  vertebra),  60 ;  hind  foot,  28 
taken  in  flesh).    Ear  from  crown  2.5  (from  dry  skin). 

Spermophilus  spilosama  pratensis  is  somewhat  larger  and  considerably 
larker  than  8.  spilosama  proper.  The  upper  parts  are  uniform  russet- 
lazel,  marked  with  numerous  whitish  spots  from  the  shoulder  to  the 
)a8e  of  the  tail.  These  spots  are  bordered  posteriorly  with  blackish, 
mt  are  not  clearly  defined  anteriorly  or  laterally.  They  show  a  tend- 
!ncy  to  arrange  themselves  in  transverse  rows.  The  under  parts,  both 
yelids,  and  sides  of  the  neck  are  soiled  white.  The  proximal  half  of 
he  tail  above  is  colored  like  the  back,  but  is  mixed  with  yellowish  and 
^iack  hairs ;  the  distal  half  of  the  tail  above  is  bla<;k,  bonlered  with 
'ellowish-brown.  The  under  surface  of  the  tail  is  3'ellowisli,  with  a 
lartly  concealed  sub-apical  border  of  bhvck,  and  a  basal  band  of  rufous. 


irOBTH   AMERICAN   FAUKA. 
Repord  of  iptrimne  collcvird  of  SprrmopliilMt  tiiUotoma  pnUenttt. 


urn 
iiiii 

Ulit 


•  TJIH-. 


Bpermaphllus  Bpiloooma  obsidianuB  Htibap.  nov.  Dnaky  Spotted  Spermophilp. 
The  Dusky  Hpcrmopliilo  is  a  diirk  form  of  the  Spotted  Spermopbi 
group.  It  iiiliiibits  tlio  ilishitegrated  lavii  soil  of  tbe  ceilar  belt,  ami  ii 
rvlntiou  to  iS,  crypUmpUotua  of  tbo  Painted  Desert  is  precisely  tbe  san 
as  that  of  Onychomyit^uViginoKHg  to  Onyckomys  paUescens,  both  bcii 
striking  illustnit'ioiis  of  the  law  of  color  adaptation.  Its  relation  ' 
SpermojtliUiis  spilomima  pratcnsis  of  the  parks  iu  the  piiie  belt  is  vei 
close,  and  it  Tnay  be  regarded  as  a  dark  form  of  that  animal.  It 
highly  i»robalile  that  the  specimens  here  described  do  not  represei 
the  darkest  phase  of  the  subspecies,  as  they  were  taken  in  tbe  npp 
wlge  of  tbe  cedar  belt  where  the  Miil  is  not  nearly  so  black  as  in  iiiai 
otiier  pliiCf'S. 


Sl'KUMOPlI 


.  SPILOSOMA  OBSIDIANIIS  snbap.  i 


Type  Xo.  .',;J|*.J  ail.  V.B.  National  Museum  (Department  of  Ag 
eiillnre  collecliiui).  Cedar  belt,  northeast  of  San  Francisco  Mountai 
October  1,  1.S.S0.    Collected  by  Veiiiini  ilaiJey.    (Original  number  5ii 

MciDniremi-iitK  (taken  in  llesli  by  collector).— Totjil  length,  190;  tJ 
vertebrii',  li.t ;  hind  foot,  ■'!.*{,  Kxleniiil  ears  represented  by  a  mere  tbii 
eued  rim  above.  * 

li2>ermophihis  npilnnoma  ohsidtantis  closely  resembles  8.  s.  prateni 
but  has  longer  hind  feet  and  tail,  and  is  uniformly  darker,  the  grou 
colortibove  being  dHll80pift-browH\nstesviotto?«aV\ia!i»\.  Tbevhiti 


Arr..i«M.1     MAMMALS  OF  SAN  FRANCISCO  MOUNTAIN  REGION. 


57 


doreal  spots  are  aboat  as  distinct  as  in  pratensia^  and  reach  farther  for- 
ward on  the  nape,  bat  their  black  edgings  are  lost  in  the  dark  groand 
color. 

Record  of  $poeimen$  collected  of  Spermophilus  epiloaoTna  ohsidianim. 
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Spennophilus  cryptoapilotiui  sp.  nov.    Desert  Spennophile. 

This  new  species  is  one  of  the  few  diornal  mammals  which  inhabit 
the  hot  and  arid  wastes  of  the  Painted  Desert,  where  it  lives  in  burrows 
ID  the  sand  among  the  scattered  bnshes  of  the  spiny  grease  wood  {Atriplex 
eane$cens).  1  shot  the  type  specimen  near  Tenebito  Wash,  about  40 
kilometers  (25  miles)  east  of  the  Little  Colorado,  August  17, 1889;  and 
trappeil  several  others  at  the  foot  of  Echo  Cliffs,  in  the  northern  part 
of  the  Desert,  September  23. 

It  is  the  palest  representative  of  the  groap  of  which  Spermophilus 
tpih9oma  may  be  regarded  iis  the  central  form,  and  its  bleached,  yel- 
lowish pelage  is  in  perfect  harmony  with  its  desert  surroundings.  It 
may  be  known  from  the  following  description : 

SPERMOPHILUS  CRYPTOSPILOTUS  sp.  nov. 
[Plate  IX,  figs.  1,  2,  and  3:  skull.] 

Type  No.  ^^  S  ad.  TT.  S.  National  Museum  (Depjirtment  of  Agri- 
culture collection.)  From  Tenebito  TV  ash,  Painted  Desert,  Arizona, 
▲ogast  17, 1889.    Collected  by  C.  Ilart  Merriam. 

Measurements  (taken  in  flesh  by  collector). — Total  length,  190;  tail 
rertebrse,  60;  hind  foot,  32.    Ear  from  crown  2  (taken  from  dry  skin). 

I^^ermophilus  cryptospilotus  is  the  palest  known  form  of  the  S.  spilosoma 
groap.  In  the  type,  which  is  an  adult  male  in  worn  summer  pelage,  the 
groand  color  above  is  uniform  buffy-clay-color,  without  spots.  When 
held  in  certain  lights,  faint  traces  of  the  obsolete  spots  may  be  detected. 
Patches  of  the  fresh  fall  coat  are  coming  in  behind  the  ears  and  on  the 
sides  of  the  neck.  The  tail  is  colored  like  the  back,  but  is  more  yellow- 
ish below,  and  has  a  partially  concealed  subterminal  black  band. 

Another  adult  (No.  17678,  from  the  foot  of  Echo  Cliffs),  a  recently 
norsing  female  (with  i>ectoral  teats  |;  inguiuiil  ^),  is  in  the  same  worn 
breeding  pelage  though  killed  as  iate  as  September  23.  The  color  above 
ii  tinged  with  vinaceons  cinnamon,  and  there  are  no  traces  of  spots. 
Two  others  taken  at  the  same  place  the  same  day  0^o%.V1^1*l  ^tA 
IWTplf,  mod  probably  youug  of  the  year,  though  iuW  gto^n,  m^  \w  \>afe 
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new  uuworu  pelage  and  are  diHtinctly  marked  with  whitish  spots  on 
rump  and  posterior  part  of  the  back,  atid  the  rest  of  the  hack  it 
mixed  with  hoary. 

Uteord uf  iprritnetit  tvUccled  of  Sprrmapkilat  rrypiotpilotu*. 


<d  Deaert.Aiiumt. 


AHjc.  IT,  1888 
Sspt.  23, 188B 


SpennophllQB  grammnma  Say.    Oronnd  Sqiiiirel  or  Spenuophilc.  4 

The  home  of  this  Spermophile  ia  in  the  piuon  and  cedar  Iwlt.  tf' 
rarely  oconrs  so  high  up  as  the  lower  edge  of  the  piues,  aud  still  raoAi 
rarely  iti  the  desert  below  the  edge  of  the  cedars.  It  is  particQlari; 
abundant  along  the  brink  of  the  Grand  Caiion  of  the  Colorado,  liffioj: 
in  ledges  and  crevioes  among  the  rocks,  and  feeding  t^hiefly  on  piiion 
nuts  when  they  are  to  be  bad.  Unlike  Abert'a  Sqairrel,  which  it  ueaH]" 
equals  in  size,  it  is  very  wary  and  dilQcult  of  approach.  Yonng  about 
two-thirds  grown  were  foand  near  the  month  of  their  holes  earl;  ia 
September. 

Brwrd  of  upccimeotwUtvIrd  of  SptrmnpMlun  gmmnmnit. 
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CriioinyB  gunniaoni  Baiiil.    Prairif  Dog.     [Phit«  ix,  figo.  5,  B,  anil  3 1  aknll.]  ., 

Prairie  Dogs  abound  throughout  the  Sonoran  region,  occurring  in 

scattered  colonies  on  the  Little  <'o1orado  Desert  and  in  nearly  all  the 

parks  in  the  cedar  and  pine  bolls.    A  few  are  found  us  bit;li  up  as  tlie 

ks  that  penftrate  the  Donglas  llr  zone.    Tbey  are  abundant  in  tb« 

0  meadow  iu  which  FortMotom\8Bit.ii\a.\«A,a\-\,\i«'««*xt<»tof  San 
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Francisco  Monntain,  and  are  common  within  2  miles  from  the  town  of 
Flagstaff,  where  I  have  seen  dozens  of  them  feeding  in  a  field  of  ripen- 
ing oats  which  had  been  mined  by  their  depredations.  Their  boldness 
in  permitting  me  to  approach  within  a  stone's  throw  before  diving  into 
their  barrows  shows  that  no  effort  had  been  made  to  destroy  them.  As 
I  rule  they  are  not  easily  trapped,  bat  nnder  ordinary  circnmstances 
ranches  of  reasonable  size  may  be  kept  clear  of  them  by  the  nse  of 
bisalphide  of  carbon. 

The  San  Francisco  Monntain  Prairie  Dog  is  typical  gunnisoni  of 
Baird,  and  differs  from  the  white-tailed  animal  from  Wyoming,  the 
latter  being  as  yet  nnnamed.* 

Record  of$peciimemB  collected  of  Cynomys  gunni8onL 
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Cutor  canadensis  KahL    Beaver. 

Beavers  still  inhabit  the  lower  part  of  the  Little  Colorado,  at  least  at 
certain  times  of  the  year,  bat  what  becomes  of  them  when  the  river 
dries  ap  I  am  anable  to  say.  Perhaps  they  move  down  into  the  Grand 
Canon  of  the  Colorado,  where  water  is  always  plentiful.  We  found 
Beaver  cuttings  at  Tanner's  Crossing.  Woodhouse  states  that  he  found 
lodges  on  the  Little  Colorado,  near  the  mouth  of  the  Zufii,  in  October, 
1851 ;  Kennedy  says  that  in  December,  1853,  Beavers  were  *'  very  com- 
mon in  many  places"  along  the  Little  Colorado ;  and  Mollhausen  si>eaks 
of  finding  their  dams  on  the  same  stream. 

Onjchomys  fnUglnosiia  sp.  nov.    Dusky  IScorpioii  Mouse. 

This  new  species  of  Scorpion  Mouse  inhabits  the  piuon  and  cedar 
belt  and  the  lava  beds  between  San  Francisco  Mountain  and  the  Desert 
of  the  Little  Colorado,  where  its  dark,  almost  blackish  coloration, 
Qoique  in  the  genas,  is  in  as  complete  acc^ord  with  the  i)revailing  color 
of  the  decomposed  lava  and  *nialpais'  soil  on  which  it  lives  as  the 
pallid-cinnamon  tints  of  its  congener  of  the  Tainted  Desert  are  with 
its  environment.  The  two  forms,  though  inhabiting  adjoining  areas, 
exhibit  the  extremes  of  color  variation  at  present  known  in  the  genus; 
yet  it  i*  clear  that  both  sprang  from  a  common  ancestor  in  very  recent 
times,  for  the  region  which  they  inhabit  was  only  recently  (geologically 
■peakiDg}  rendered  habitable  lor  any  ineml>er  of  the  growY>.    Ttv^  Vlv?Ji 


1$  wiU  he  deaeribed  in  Famna  \o.  4,  iiuder  the  name  Cynomyv  \cuc«t«i. 
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plateaa  on  which  the  Desert  of  the  Little  Oolonvdo  is  situiiteil,  aoil  I 
low  the  general  level  of  which  it  has  been  excavate<l  to  the  deptll 
1,000  meters  (about  3,000  feet)  by  the  drainage  eystem  of  the  o 
evanescent  stream  whose  name  it  l>ears,  was  furmeilj  cliwl  in  a  foPBi 
of  sprnce  and  fir,  the  remnants  of  which  still  cling  to  the  mount 
and  battes  that  rise  above  its  level,  and  was  too  cold  and  moist  to  . 
the  requirements  of  this  type,  whose  center  of  distribution  is  in  tl 
semi-tropical  arid  lands  of  the  Souoran  launa.  Therefore  the  differe 
tiation  must  have  taken  place  subsequent  to  the  invasion  of  the  regii 
by  the  parent  form,  the  well-known  laws  of  protective  coloration  opa 
ating  to  clothe  the  colonies  which  made  their  homes  respectively  on  tt 
light  aandy  desert,  and  in  the  black  lava  beds,  with  garbs  which  I 
monize  best  with  their  distinctive  surroundings.  Nearly  parallel  a 
occur  in  the  Spermopbilus  spilosoma  group,  the  PerotjTiatkus  Jlavu^  gn 
and  the  Thnnwniys  group  inhabitiug  the  same  region.  Bett'Cr  exam] 
of  color  adaptation  to  environment  would  be  hard  to  find. 

A  compleie  series  of  intergradea  h^tVi-^eaOnychomyx  fuliginomti 
0.  ?nela»opkrt/8  palleseeng  (the  pale  form  inhabiting  the  Painted  Dewf 
might  be  expected  were  it  not  for  the  abrupt  transition  from  thedl 
lava  beds  to  the  ligbt-colored  soil  of  the  desert.  Two  somewhat  int 
mediate  specimens  (Nob.  17,0!>5  and  17,906)  wore  in  fact  obtained  jl 
below  the  edge  of  the  lava  flow  a  few  miles  east  of  Black  Tank.  B) 
others  may  be  discovered,  in  localities  not  yet  explored,  which  willoi 
nect  the  Scorpion  Mouse  of  the  lava  beds  with  that  of  the  desert.  B« 
for  the  present  it  must  be  accorded  fnll  specific  rank. 

The  stomachs  of  the  specimens  collected  contained  scorpioi 
insects. 

The  species  may  be  known  from  the  following  diagnosis: 

ONYCHOMTS  FULIGINOSIlSsp.  nov. 

TypoJ^  9  ad.    U.S.National  Museum  (DepartmentofAgrii! 
oolk'ction.)     From  Black  Tank  lava  beds,  northeast  of  San  Frj" 
Mountain,  September  27, 1889.    Collected  by  C.  Hurt  Merriam  a 
non  Bailey.     (Original  No.  547.    This  specimen  is  a  very  old  femal 
the  teeth  worn  down  flat.     She  contained  two  large  embryos.) 

Meanurcments. — Total  length,  ICO;  tail  vertebrse,  47 ;  hind  foot,  21^? 
(taken  in  flosh).  Ear  from  crown,  12.5;  ear  from  anterior  root,  U!  (taken 
from  dry  skin). 

Ocneral  characters. — Size  rather  large;  tail  and  hind  feet  short;  esB 
rather  large,  with  Innugiuoua  tnttsat  base  scantily  developeil;  iidagft 
coarser  than  in  the  melanophrys  group. 

CWor. — Above,  blockii^h  slate,  darkest  along  the  middle  of  the  back,' 

faintly  tinged  with  fulvous  on  the  sides;  nuder  part.**  white,  the  haitsoT 

the  Iwlly  pinmbimis  at  base.    Tail  dntiky  atwve,  except  tliu  ten||H| 

fourth  which  In  whitish  like  the  nnder  aide;  a  ring  of  dtuiby  tiiu^^H 

Mtp  towe  of  the  Uil.    TUo  color  of  xbo  ap\>«>T  v^'^^ '^»™n»^^^| 
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iu  any  of  the  kuowu  forms.  It  completel;  covers  the  sides,  com- 
lown  to  the  belly,  from  vhich  it  is  Beparated  by  a  very  sharp  line 
emarkation;  it  also  completely  covers  the  posterior  aud  outer 
cts  of  the  hind  legs  to  the  ankles,  where  it  ends  abruptly. 
!»eral  renuxrJa. — The  general  color  of  OnycJtomys/uliginostui  suggests 
immatnra  pelage  of  0.  leveogaster,  but  comparison  of  specimens 

dispels  the  illnsion.    The  tyi>e  of  the  present  species  is  oue  of  the 
It  specimens  of  the  genos  that  has  fallen  under  my  observation. 

Beeord  o/tpedmen*  eeiltcledof  Onjiclumift  fulifftnotui. 


BlKk  Tank,  lmT>  bed. 

Bep..IT,l»M 

S-d 
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8.p».  s.iam 

rflm 

mHd»ll«iiUiD, 

Arluu. 

Oct.     4,  IBM 
Sept  SI,  I8SU 

iflm 

BUck  T*Dk.  lanlHdi 

PnoelwoHoiuUIn. 

do 

do.-... 

^,™ 

i  it 


jbomjra  meUnopIuTS  paUesoaiui  sabap.  duv.    Desert  Scorpion  Mouse, 
lis  form  ot  Onychomya  inhabits  the  Paiut«d  Desert  and  the  high 
t  OD  which  the  Moki  pueblos  stand. 

ke  its  congeners  it  is  camivorons,  feeding  principally  on  insects 
worpions.  The  stomachs  of  all  of  the  specimens  procured  contained 
pioDS,  and  many  were  distended  with  them  to  the  exclusion  of  other 
.  One  contained  the  hair  and  desh  of  a  mouse.  The  species  was 
troublesome  because  of  its  habit  of  preying  upon  the  mnitll  mam- 
>  foand  in  our  traps.    It  may  be  known  by  the  following  diagnosis: 

OSYCHOMYS  MELANOPHKYS  PALLE.SCENH  auUsp.  uov. 

pe  No.  ji^  3   ad.    Merriam  Collection.     Moki   Pueblos,   Apache 

ity,  Arizona,  May  18,  1888. 

vuuremenU  of  tyi)e  (from  dry  shin,  ajiparciitly  somewhat  over- 

Bd).—ToUl  length,  168 ;  head  and  boily,  125;  tail,  45;  hind  foot,  2:2 ; 

torn  crown,  12;  from  anterior  root,  16.5. 

mertU  elMraeteri. — Size  large,  exceeded  only  by  0.  longipes  of  Oon- 

Sonnty,  Texas;  ears,  feet,  and  tat]  laach  as  \n  0.  m«laiwp\T))s  -,  Imx 
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full,  loug,  and  sad;  orbital  ring  absent  or  iQcouspicitous  ;  lanngmc 
tuft  at  base  of  ear  well  developed. 

Color, — Aliove,  pale  tawny-ciunaraon,  palest  auteriorly,  and  brigl 
est  on  the  flanks  and  rninp;  not  noticeably  mixed  witli  black-tipp 
hairs.    Below,  pure  white  to  roots  of  hairs. 

General  remarJa. — Onyehomys  melanopkryg  palUscens  differs  from 
melanophryu  in  its  somewhat  larger  size  and  decidedly  paler  coloratit 
Au  adult  female  from  the  Hoki  viUsges  agrees  in  all  respects  wltiit 
type.  An  adnlt  female  [No.  17998)  from  Echo  Cliffs,  near  the  northe 
of  the  desert,  is  somewhat  smaller  and  the  colors  are  slightly  dMp> 
A  young  adult  male  (No.  180<)2)  from  a  gulcU  a  few  miles  nortiii 
Moencopie,  has  a  longer  hiud  foot  (measuring  21  millimeters),  and  t 
apper  parts  are  clay -colored,  faiutly  washed  with  tawny,  particululf 
the  flanks.  Three  young  from  Echo  Ulifts  have  the  upper  partfl  dt 
gray,  slightly  mixed  with  black  tipped  hairs,  and  iu  one  of  them  (! 
17999)  the  fur  of  the  belly  is  plumbeous  at  base. 

BaeorA  of  ipicimenn  collected  of  Onychomjfi  notanoptry*  jxi/f (Minw > 


S«pI.H,l«B8 

Sapt.  ffi,  ma 


d-jB' 


HeBperomye  eremicos  Baird.     Silky  CliQ' Mouse. 

Ile»peromy»  cremh-us  was  described  by  Baird  in  1857  from  specimC 
colleuted  at  Fort  Yuma  on  the  Lower  Colorado.  It  is  a  rock-lovl 
species  and  usually  makes  its  Lome  in  cliffs  or  ledges  iu  the  desC 
Following  up  the  Colorado  Kiver  it  passes  through  the  Grand  Ca3 
and  enters  the  Desert  of  the  Little  Colorado,  Specimens  were  eecui 
along  the  sandstone  cliffs  that  border  the  latter  stream,  and  also  at  Kc 
Cliffs.  In  the  Grand  Ca&on  it  is  excessively  abundant,  oatnumlxtri 
all  the  other  mammals  collectively,  and  proving  a  nuisance  to  I 
trapper  by  constantly  getting  into  traps  set  for  Pocket  Mice  and  ati 
more  desirable  species. 

During  the  two  nights  spent  in  the  caQon  these  mice  came  about  l 
blauketfi  in  great  numbers  and  I  was  forced  to  place  my  tn^uty  st« 
uf  provisions  in  a  small  tree  for  protection;  but  even  there  it  was  t 
safe,  for  the  mice  are  excellent  climbers,  and  I  shot  one  by  n 
aa  it  pcerL'd  down  at  inc  from  a  low  branch. 
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Baetri  tf  qMeiaoM  t«ll«ettd  of  Seaptrtm^  tremiciu. 
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87  1    11.5 

I  wi«e"ifiMM  ap.  nov.    Leaf-eftred  Cliff-HonBe. 

:e-eared  Hoase  was  fonud  at  two  places  only :  tho  Grand 
lie  Colorado  and  the  I>esert  of  the  Little  Colorado.  In  the 
iiy  it  inhabits  the  ruins  of  ancient  cave  dwellings  in  tho 
ivafiow  abont  a  mile  east  of  Black  Tank.  Specimens  of  the 
lose];  related  form  were  collected  by  Mr.  Bailey  at  MoccaHiii 
zona,  near  the  boondary  lino  between  Arizona  and  Utab,  in 
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BESPEEOMYS  MEGAL0T18  ap.  nov. 
[Sklltl,  plate  IV ;  teeth,  plute  tn,  figs  1 . 'J.  3,  unil  1.] 

Type  No.  JJ^"  i  ad.  U.  8.  Nationul  Mnsenm  (Deitartmonl  oTAx* 
culture  collection).  From  Black  Tauk,  Desert  of  tlio  Little  OUndit 
Arizoaa,  September  21, 1889.  Collected  by  0.  Hart  Merriam  (ongiul 
number  503). 

Measurements.— 1oXa\\m^\i.  200;  tuil  vertftbra-  108;  pencil  10;kinl 
foot  24  (taken  in  tiesb).  Ear  from  crowu  21 ;  ear  from  ant^nor  notdt 
25  (takeu  from  dry  akiu). 

General  characters. — Size  large ;  ears  eiiortiious ;  tail  long  and  tXai^ 
bicolor,  witli  a  long  pencil. 

Color. — Upper  i>art8  yellowish -brown,  strongly  siitTused  with  rcdiii* 
brown  [other  specimens  lack  Ibis  sua'ueiouj,  sides  washed  witii  lanj- 
ealmon ;  ears,  narrow  ring  round  eye,  and  npper  surface  of  tail  diukj. 
Under  piurts  including  feet,  white;  a  salmon  auSuaion  acro.'^-i  bri'ost. 

General  remarJcg — Ilc»pi>romys  me^alotui  ro<iuire8coinpiu-isuu  witiibu 
one  species,  namely,  J2  truei  from  Fort  Wingate,  N,  Mex.  Tlimith. 
the  kindness  of  Mr.  F.  W.  True,  Curator  of  Mammals  in  the  NatioBl), 
Museum,  I  have  the  type  of  H.  Iriiei  before  me.  Its  ears,  hind  foot, 
tail  are  shorter  than  those  of  II.  megaioih;  its  skull  is  broader  . 
datter,  and  the  noteh  between  the  condyle  and  angle  of  the  jaw  is  taoA 
deeper.  Unfortunately'  the  teeth  of  £.  truet  are  worn  down  to  the^ooii 
and  »bow  no  characters.  The  hind  foot  of  B.  truei  mensurcA  SI", 
while  ill  the  smallest  of  four  Bpecimens  of  H.  mrgahtis  it  mousnroN  SS^- 
Sbufeldt  records  the  length  of  the  tail  vertebnu  as  82""".  in  H,  Imri;  ito 
shortest  perfect  tail  in  four  s)iecimens  of  H.  megalotis  measured  l(i3*", 
adiflfereaceof  21'"°'.,  or  alitUe  more  than  20  per  cent. 

Reeirrd  uf 'pevimeim  cotlrctrd  of  Heupcnrmiit  attgnMit. 


UIH 


UnuMi  Cat!  on.  Arlioni 
ItlMk  Tank,   In  Uw 


Set>b.>7,inH 


•TjB* 


^m     Mil 
^K     Ull 

^H     HespttTomya  leucopus  mSons  Biibsp.  nov.     Whitp-fnoloil  Mi 

^H       Tile  Wbitv'foot«(l  Mouse  of  San  Francisco  Mountain  abotu» 

^H^  opiru  parks  as  well  as  in  the  forests,  and  extends  up  the  nioaol 

It  "■■"""•' "■""•""■■"•"■ 
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Sortk  America  it  is  a  constant  annoyance  to  the  trapper,  getting  into 
ill  kiu«l8  of  traps  set  for  other  small  animals,  particularly  Arvicolas, 
Bhrews,  and  Si>otted  Spermophiles.  As  a  rule,  traps  must  be  kept  in 
ODe  place  long  enough  to  catch  most  of  the  White-footed  Mice  of  the 
inmediate  vicinity  before  much  success  can  be  expected  with  other 
ipeeie8.  This  is  due  in  part  to  the  abundance  of  these  Mice,  and  in 
psrt  to  the  fact  that  they  take  all  kinds  of  bait — bread,  cheese,  corn- 
aeai.  oatmeal,  and  flesh,  particularly  birds'  heads,  a  favorite  bait  for 
Shrews.  They  are  chiefly  nocturnal,  but  are  sometimes  caught  in  the 
daytime.  Seeds  of  small  plants  and  remains  of  grasshoppers  were 
iwDd  in  most  of  the  stomachs  examined. 

The  new  form  may  be  known  from  the  following  description  : 
; 

HK8PEROMY6  LErCOPUS  RUFINUS  subsp.  nov. 
fTeoth,  plat«  in,  liji^.  :>,  C,  7,  and  «.] 

Type  No.  ij^.  9  ad.  U.  S.  National  Museum.  From  San  Francisco 
Jloantain.  Arizona  (altitude  9,000  feet),  August  2L>,  1889.  Collected 
;1^  C.  Hart  Merriam  and  Vernon  Bailey  (original  No.  401 ;  contained  7 
:«iibr}'08;  teats,  I .) 

MeoMuremeHts, — ^Total  length,  168;  tail  vertebnc,  69;  pencil,  5;  hind 
rfeot,  19  (taken  in  the  flesh);  ear  from  crown,  13;  ear  from  anterior 
Botch,  18  (taken  from  dry  skin.) 

General  charactern — Similar  to  11.  IvnvopuH^  but  with  somewhat  larger 
ukI  broader  ears  and  much  shorter  tail.  There  is  a  lauuginous  tuft  at 
tBterior  base  of  ears,  of  which  hardly  a  trace  exists  in  H,  leucoptts.  The 
kallax  ends  opposite  the  base  of  the  second  toe,  while  in  ff,  leucopns  it 
pift.ses  lieyond  this  point. 

Color. — Up[>er  parts,  deep  tawny  brown,  darkest  along  the  middle  of 
tlu*  back,  and  brightest  along  the  sides,  the  body  color  re<aching  to  the 
dbows  and  heels;  under  parts,  including  feet,  white;  tail,  sharply  bi- 
color,  dusky  alK>ve,  whitish  below;  ears,  diirk. 

Cranial  characters.^The  zygomatic  arches  are  much  broader  anter- 
iorly than  in  //.  lencopuHy  and  the  incisive  foramina  extend  further  back- 
ward, reaching  the  plane  of  the  iirst  molar.  The  most  marked  cranial 
character  is  the  shape  of  the  zygomatic*,  arches;  anteriorly  they  st^md 
oat  from  the  skull  with  a  distinct  *elbow-  at  the  bend,  and  in  some 
specimens  are  actually  broader  in  front  than  behind,  while  in  II.  leu- 
nptm  they  are  very  much  narrower  anteriorly  than  posteriorly. 

General  remarks. — 1  have  compared  the  San  Francisco  Mountain 
White-fix)ted  Mouse  with  nearly  a  thousan<l  specimens  from  various 
ptrts  of  North  America,  and  find  that  it  most  closely  resembles  the 
fcnn  inhabiting  the  Adirondack  region  in  northern  New  York.  The 
difference  in  length  of  tail,  however,  is  great,  and  the  cranial  difl'erences 
pie  those  above  mentioned. 
501_No,  3 5 
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iiti-ord  of  «pffime««  rollcclnd  of  Uaperomyi  levcopMi 
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Hesperomys  leucopus  aonoireiislB  Le  C'otilc.     Dcxfrt  White-footcil  Aloiine. 

Tilts  subspecies  iiibabtts  tlie  Painted  IJesert,  Several  iiumattiTe 
specimens  from  tlie  edge  of  the  lava  Ix'ds  near  Black  Tank,  and  one 
from  the  Grand  CiUion  of  tlie  Colorado,  are  here  provisionally  catft- 
logiie'^ 'I'lder  this  name  thoiiph  too  young  to  show  positive  cliaracten. 
These  arc  Sus.  1701*0,  17932,  17942,  17945.  1794(J,  17947,  17948. 
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Baird.  Roond-tailed  Wood  Rat.  [Skall,plateX,fig8.5,6,7,and8.] 

nis  Wood  Bat  is  abundant  tbroaghoatthe  pine  area,  where  it  makes 
lests  in  the  crevices  of  rocky  ledges.  Balky  nests  of  sticks  were 
id  on  the  ground  in  the  cedar  and  piilon  zone,  and  also  in  the  ancient 
d  dwellings  of  the  Indians  in  the  volcanic  craters  and  lava  flows  be- 
the  moantain  and  in  the  desert  Oactns  spines  in  large  quantities 
Q  an  important  element  in  and  about  these  nests,  and  doubtless 
re  as  a  protection  against  Coyotes  and  Skunks.  Whether  or  not  the 
erent  kinds  of  nests  are  made  by  the  same  species  I  am  unable  to 
.  Wood  Bats  are  abundant  in  the  Grand  Oaiion  of  the  Colorado, 
ere  specimens  were  captured  along  the  clifi'  at  the  top  of  the  caiion 
1  also  near  the  bottom. 

Rtcord  of  specimens  collected  of  yvotoma  mericana. 


e 
E 
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tn 

St 
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3 
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Locality. 


Date. 


' 

t 

• 

g 

*•> 

^ 

Sex.    i 

u 

> 

1 

1 

«9 

^^ 

'3 

"3 

a 

H 

H 

» 

360     San  Fnocisco, Moantain,  Arizona An;;.  16, 1889  '  9  ad.. 

367    do |....do i   9  ail..; 

372    do I  Aug.  17,1889     /  ad... 


.do ....do r/  ad..' 

do Oct.     4.1889      'ad..! 

do i  Auis.15,1889     9  im.. 

do 

.do 


373  ... 

5<1  ... 

361  ... 

440  .. 

558  ... 

447  Grand  Ca&on,  Arizona Sept.  15. 1889 

449  ... 

450  ... 


Sept.l6.1^89  *.'iin. 
Oct.     2, 1889     9  im 


do ' do 

I 
do I...  do 

453    do i  Sept.  14, 1889 

148  do Sept.  15, 18*^9 


9  ad. 
9  ad. 
9  ad.  i 

9  »«1  •; 

V  im..' 


355 
347 
383 
363 
345 
265 
13U 
305 
340 
340 
330 
825 
320 


163 
161 
176 
164 
160 
125 
48 
146 
157 
162 
154 
152 
150 


37 

37 

37 

36 

37 

34 

215 

36 

36 

36 

85 

36 

34 


■  Veiy  young. 
Icola  alticoliis  sp.  nov.    Monntain  Vole. 

liis  new  species  occupies  higher  altitudes  and  moister  situations 
o  A.  mogollanensvtj  the  only  other  Vole  known  to  inhabit  the  region. 
B  common  along  the  borders  of  the  higher  parks,  and  in  the  moist 
idows  at  and  just  above  timber  line  on  San  Francisco  MounUiin,  and 
ges  down  to  the  lower  part  of  the  Douglas  fir  zone,  where  several 
eimens  were  caught  at  the  point  where  Little  Spring  comes  out  of 
ground.  Thus  its  vertical  range  is  from  2,500  to  3,500  meters 
M  to  11,500  feet).  Its  runways  were  noticed  in* great  abundance  in 
loiKt  park  on  the  summit  of  Kendrick  Peak.  At  timber  line,  on  San 
Acisco  Mountain,  it  feeds  extensively  on  seeds  of  Primula  parryt. 
be  species  may  be  known  from  the  following  description: 

ARVICOLA  (MYNOMES)  ALTICOLKS  sp.  nov. 
LSkolI,  plAte  V,  ligs.  1  and  2;  tcotti,  )>laU;  VI,  tigH.  1,2,:<,  and  4.] 

^pe  Nou  j^  9  ad.    U.  8.  Natioual  Museum  (Departweiit  ol  N.^?^- 
jpnf  mBeeikm/.    From  Little  Spring  (altitude  2,500  uioteT«^%^'^^ 
Miw  MoanUUD,  Arizona,  July  31, 1889,    OouXmu^  ^ 
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enibryoa ;  teata  }.  Collected  liy  C.  Hart  Merriam  and  \'eriinn  II«It 
{Original  numbftr  243.) 

Meamrtmients. — Tolal  length,  17(t;  lail  vertelim-,  Sfi;  hairs,  8; 
foot,  20  (taken  iu  fiesh).     Ear  from  crowii,  3;  from  anterior  ruot^ 
(taken  ft'om  dry  skin). 

Oeneral  characters 8ize  medio!!!  or  raibrr  large;  ears  large,] 

jectiug  nearly  4  uiillimeters  above  the  far;  antitragiis  small,  linrdlyk 
as  large  asiu  ^1.  longieaudtu ;  iiiiid  feetof  niediitm  length  :  lail  long  I 
shorter  than  iu  A.  longienudns. 

Color. — Upper  parts  dark  bister,  suffused  with  pain  reddish-broi 
and  GOnspicaously  lined  with  black ;  under  parts  boary  plam1>eou0, 1 
lineofdemarkation  distinct  but  not  sharp.  Tail  bicolor ;  dark  bra 
above,  darkest  near  the  tip;  grayish  brown  below. 

Cranial  characters. — Skull  large  aud  rather  narrow  acrosti  the  xj] 
matic  arches;  rostral  portion  long;  incisive  foramina  about  twios^ 
long  as  premaxillary  symphysis ;  nasals  ending  posteriorly  nearly  <x 
line  with  the  ends  of  premaxillaries  and  terminating  iu  a  roniiili^ 
pointed  extremity  [this  character  does  not  bold  in  the  young 
not  strongly  decurved;  .jugals  not  expandiug  into  a  vertiual  pisto 
lamella ;  zygomatic  arches  spreading  posteriorly ;  outer  border 
parietals  convergent  anteriorly. 

Dental  characters. — The  dental  characters  of  this  species  are  thoi 
the  western  division  of  the  section  or  subgenus  MyRomes  of  Balinesqtt 
the  western  species,  as  a  rule,  liickiug  the  postero-int^enial  loop  or 
angle  of  the  middle  upper  molar,  which  is  a  couspicuous  character  jnl 
eastern  A.  riparius. 

General remarkn. — Arvicola  altieolus  is  nearly  related  to  A.  litngiec 
from  the  Black  EUls  of  Dakota.  It  ditTers  IW)m  A,  mogolli>iiefi»M,\ 
only  other  species  known  to  inhabit  the  mountains  of  northern  i 
in  many  particulars,  which  for  convenience  of  reference  have  been 
ranged  antithetically  iu  (al>ular  form  as  follows: 

DiitincHrt  diagiio§a  of  Arricotn  oltiiiiliu  and  A.  mogoUonmti», 


T«M  Ivitb 

TailTsrUbnD  

Hind  foot 

IUalui>rir(n>D»t]c  brmidth  lobi*!] 
UniCthDriikiill. 


.    Leu  (ban  IM" I  UoivUiUi  170^. 

■   Lens thiui 32*™* ...|  MbtbUuo  30— . 

j  M— . 

AlioulM J  AlmoliB, 

1 

Dnt  tIttlH  liingui'  lliAii  pnnujii^     Abnnt  Iwlot^  u  Im 
,    Kipiuidbij(liitoAVprlJcAl|i1]ikln     \f>lt<x|MDiltuclal»Bn 
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Hcrord  of  BpecimfHH  collected  of  Arrirola  alUculuH. 


I 


y. 


i: 


LM'jIitv, 


Date. 


.    .a 

■     ti 

a 


s  i 


Remarks. 


I* 


I* 

■  « 
I'. 

!? 


II 
(2 


24.1     Sao  FraiH-iKc-o  MoiiiiUiu.    Jaly  31, 1889     9 
Arizona.  i 

551    do :  An«.   1,1889;   V 

400    do Aag.29,1889     9 

4-.-J      do Aug.  30, 1889     ,^ 


495 
4Jrj 
4oT 

43 

424 
491! 
497 
498 


.do    SepL  19, 1889     .^       175     «2     20 


170     nc     'JO     Typ(^  Coiitaiue<lsixeni- 

I 

I        I  "bryoH. 

170     55     20  I  Adult.  ' 
193     53     20     (;onUiiie4l  Ave  embryos. 
182     55     20     Adult 

Do. 


.do AuK.23,1889  <? 

.do Aug.29.1889  ^^ 

do Aug.28,188e  c^ 

.do Auff.30,1889  9 

do do 9 

do Sept.  19, 1889  d" 

do do J 

.do :  ...do ^ 


148     47     20     Iiuuatun^ 


123     36     19 


157  52 

123  39 

120  38 

122  41 

121  37 

123  '  39 


21  , 
19' 
19 

10  , 

19 

19 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


ioola  mogoUonensis  Meams.    Mogollon  Vole. 

his  8i)ecies,  which  has  been  recently  named  by  Dr.  Meams*  from 
immature  specimen  collectt'd  at  Baker  Bntte,  on  the  Mogollon 
a  iu  central  Arizona,  inhabits  the  parks  in  the  pine  belt  of  San 
Dcisco  Mountain,  but  was  not  found  at  a  greater  altitude  than  2,500 
era  (8^00  feet).  It  lives  in  small  colonies,  with  well-beaten  paths 
nnways  l)etween  the  vai^ious  burrows,  and  feeds  principally  on  the 
Is  of  Arteminia  trrfghtii  and  related  species,  and  also  ni>on  those  of 
blue  iris  {Iru  miitHourUn^is)^  and  the  stems  of  various  grasses. 
r.  Meams  named  the  species  from  a  young  individual  with  a  broken 
il,  but  di<l  not  iK)int  out  any  characters  by  which  it  can  be  distin- 
ihed  from  other  members  of  the  genus.  Through  the  courtesy  of 
J.  A.  Allen,  Curator  of  Mammals  in  the  American  Museum  of  Natural 
tory.  New  York,  I  have  had  the  opportunity  of  examining  the  typo 
comparing  it  with  my  series  of  the  siinie  species  from  San  Fran- 
0  Mountain.t  In  order  that  the  species  may  be  recognized  by  future 
leuts  of  the  group,  I  have  prepared  the  following  description,  based 
ifteen  si»ecimens  collected  at  San  Francisco  Mountain,  Arizona: 

Jrricola  mofjoUonvnHiH  MfarnH. 
[SkuU.  plate  V,  ti^js.  W  and  4  ;  te«'th,  plate  VI,  tign.  5,  G,  7,  and  d.] 

This  si>ecies  l>elongs  to  the  west<M'n  division  of  the  sul>genus  My- 

\t».) 

feoMurefnenU, — Total  length,  125 to  140 ;  tail  vertebr«x»,  24  to 32 ;  hairs, 

lind  foot,  18  (taken  Jn  tle^h).    Ear  IVom  crown,  5.5;  from  anterior 

B,  11  (taken  from  dry  skin). 

m\h  Am.  MiM.  Nat.  1  lint.  New  York,  II,  4,  2K}.    AuIIioi'h  Hi.'paratiiH\m\)UHU«dV<&U- 
r  SI,  le0O. 
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Gcittrat  chamclern.—S\/.v  »uuil\ ',  tiiil  uml  liimi  f'e«t  very  shoil ;  kiff 
feat  broad  dikI  liuiiy;  vmn.  moderate,  not  concealed  by  fur;  autil 
of  uiediuiu  or  rnlber  largo  Bize ;  pelade  long  and  soft,  not  "short 
Inspid  "  as  stat^l  by  Dr.  Meitrns. 

Color. — U|ti)er  parts  uuiform  light  bister,  strongly  and    unifo 
suffused  with  pale  reddislibrowu,  with  no  tendency  to  become 
aloug  the  middle  of  the  buck,  and  not  couspicuonsly  mixed  with 
tipped  hairs;  umler  parts  uniform  dark  plumbeous  overlaid  with 
dae  to  the  whitish  tips  of  the  hairs.    Tail  iudistiiictly  biculor 
coucolor  with  the  back;  below  somewhat  lighter. 

Cranial  characters. — Sknll  short  and  broad ;  zygomatic  arches 
anteriorly  or  with  sides  parallel ;  rgptrum  t^hort ;  iuoigive  foraminft' 
more  than  one-half  longer  than  premasillary  symphysis ;  nasals a1 
deflesed,  cmargiuate  posteriorly,  and  falling  far  short  of  premazilii 
jtigals  expanding  anteriorly  into  a,  vertical  plttte  or  lamella  tbe 
part  of  which  embraces  the  Vnd  of  the  zygomatic  process  of  the 
lary ;  outer  borders  of  parietals  parallel  anteriorly. 

Dental  characters. — The  den tal  characters  of  Jriv'eo/amwjjo^ioiKawtiJ 
those  of  the  subgenus  iV^nomex.    The  postero- internal  loop  of  the 
die  upper  molar  is  generally  wanting,  as  usual  in  we«.teru  Arvimlte, 
in  one  specimen  it  is  present  (No.  2^6^).    The  last  upper  molar 
monly  has  three  re-entrant  angles  on  its  inner  face,  but  sometimea 
four  owing  to  ao  extra  fold  on  the  posterior  crescent.     The  front  lov 
molar  usually  lias  two  and  sometimes  three  closed  triangles  on  the  iiSl 
Hide.    The  range  of  variation  is  well  shown  in  tbe  accompanying  li^ 
(see  pi.  VI,  figs.  5-8). 

An  antithetical  diagnosis  of  A.  mogoUonensis  as  compared  witfi^ 
alticolm  has  been  given  under  the  head  of  the  latter  species, 
fieoorif  of  ificioimsai  eoHinilrit  of  driruiola  mogoltoHemU. 
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»  fnlvuB  WutMllioufie.    Woodlj|Oii8u*8  Pocket  Gopbor. 

ecie8  waM  first  described  by  Woodhousc  from  speciineus  pro. 
Still  Francisco  Mouutain  in  October,  1851.  It  is  very  abuu- 
i<^hoat  the  pine  belt,  and  occnrs  also  in  suitable  places  all  the 
le  side  of  the  moantain  to  timber  line. 

Recurd  of  speeimens  collected  of  Tlwmomyit  fiilrus. 


LooJitj. 


Date. 


Sex.    i    ^ 


u 

a 


o 


...I 


Sau  Fraocisoo  lioanUdn,  Arizona J  aly  31, 1 880 

do Aufi.  \2,  lStS9 

do. do 

I 

do Aug.  13, 1889 

do r.....   Aui?.15,1889 

...do Aug.2l,18«9 

do do 

do. do 

do Aug.  22, 1889 

do Aug.  23, 1889 


do. 


Aug.  29, 1889 

...do  July  31,1889 

do Aug.  8,188*J 

do Aug.  21, 1889 

do do 

do ."So 

do :Aug.22,1889 

do ' do 

Grand  Canon,  Arizona •  Si'pt.  14, 1889 


d'a*!.. 
c:  ad.. 
^  9a.l.. 
c^  ad.. 
<S  ad.. 
9  ad.. 
-T  ad . . 
9  ad.. 
9  a<l.. 
(f  ad.. 
.'  a<l.. 

V  iiii.. 
ini . . 

•^   iiu  . 

V  iui. . 

V  ini-- 
9  im.. 
9  im.. 
/  im.. 


i 


'too 

203 
210 
215 
231 
220 
210 
210 
205 
217 
187 
216 
178 
194 
178 
190 
205 
193 
170 


o 

if 
> 

i 


70 
€4 
73 
71 
74 
76 
70 
65 
60 
64 
62 
65 
59 
65 
57 
56 
07 
64 
52 


o 

a 

m 


30 
28 
29 
30 
30 
34 
30 
30 
28 
30 
27 
29 
29 
28 
27 
26 
30 
28 
25 


.  perpalUdus  Meiriam.     Desert  Pocket  Goplier. 

Hid  form  of  Pocket  Gopher  occurs  in  isolated  colonies  in  the 
k*sert.  Si)ecimens  collected  in  the  sand  tints  bordering  the 
Drado  are  almost  as  pale  as  the  type,  which  came  from  the 
Desert  in  sonthern  California,  except  that  the  tips  of  the 
he  back,  occiput,  and  sides  of  the  face  are  strongly  marked 
ly  clay-color. 

liit'ord  of  specimen  roUected  of  ThomomiiH  pvrpaUldHH. 


Locality 


I)at< 


I 


1    S<.x. 

1    ^ 

u 

■    a 

'3 

p» 

a 

'          ^^m 

^ 

rt 

.^* 

'    H 

H 

I'aintfHl  Dc»4-rt,  Ari7.on:i 


Stpt.22, 1H?<0'       .'       i    232 
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33 


UmsipsB  gCD.  ct  .sp.  nov.     Moki  Kangaroo  Kat. 

m  Kangaroo  liat  is  common  throughout  the  \>es^it  o^  Wv<^  Vi\V 
da,  bat  was  not  found  elsewhere.    Like  \la  TC\aX\Ne»^\V»ViN^j^ 


r'n 
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[  ill  liitri'uw-K  iu  tlic  uiiud,  vvliicti  iiru  usually  clusutl  in  tlie  tliiy-tiiuiv  Jllr. 
Bniley  lout;  '^S.^  uiiulv  tlib  discovery  tli»t  tliu  liulea  of  most  species  o( 
i-tbiti  group  maybe  rceugnJKDtl  at  a  glance  from  tlie  liict  ttint' tlify  an 
I  never  dag  straight  down  on  a  level  plain,  Imt  are  made  in  n  side  bill  ur 
I  sand  bauk  bo  that  tlie  entrance  is  ue»rly  borizoutal,  and  as  a  rule  tlieir 
!  is  a  little  moond  of  sand  at  the  moutli  of  tLe  burrow,  which  the  animal 

tlirows  out  for  the  purpose  of  closiiig  tbe  hole  for  the  day. 

I       The  American  Eaiigaroo   Kiits  fall  natuntlly  into  two  groups  ti 

geueric  value,  one  possessing  four  tnvs  on  the  hind  foot,  tbe  other  Bva 

The  type  of  the  genus   IHpodomi/s  {I).  phitUpni,  from  Real  del  Mout«, 

'  Mexico,  described  by  Gray  iu  1841)  has  four  hind  toes;  tience  the  gt- 

'  oerio  name  Dip'odomyn  must  be  restricted  to  the  four-toed  5(>eciea.    Tb( 

first  five-toed  species  described  is  /).  agilis  (from  Los  Angeles,  Gnlifor 

Ilia,  nameil  by  Gambol  in  1848),  which  therefore  becomes  the  lypeof 

the  new  genus,  JHpodops.    Tbe  gi^nus  IHpndops  is  based  uii  ttie  poe- 

session  of  fire  complete  toes  on  the  hind  foot  (each  toe  consistiiiKOf 

metatarsal,  phalanges,  and  claw),  without  regard  to  any  other  charav- 

ter  whatsoever.     Discussion  of  the  cranial  characters  of  the  speciex  rf 

both  genera  may  be  found  in  a  special  paper  soon  to  be  published  by 

the  writer. 

I       The  si>ecies  inhabiting  tbe  Desert  nf  the  Little  Colorado  may  he  known 
£rotn  the  following  descrijition  : 

niPODOPS  LONGIPES  ep.  nov. 

1       Type  No.^  S  yg.  a«I.     U.  8.  National  Museum  (Department  of  Api- 
culture  collection).     Foot  of  Echo  Otill's,  Painted  Desert,  Arizona,  Sep- 
tember 22,  1883.    Collected  bv  0.  Hart  Merriani,     {Original  nmnl»r. 
■  612.) 

MetmurementK. — Total  length,  27ri;  tail  vertebrip,  165;    pencil,  35; 

bind  foot,  42  (taken  in  tiesh).     Ear  from  crown,  8  (taken  from  dry  skin}- 

\       General  ckaractetn. — Sinular  to  Dipodopn  agilia,  bnt  with  longer  hind 

feet,  shorter  tail,  and  much  paler  coloration. 
I  VoUtr, — Above,  uniform  ocbraceon»-bufi',  finely  lined  with  blark-tip|i«l 
hairs,  the  latter  being  most  noticeable  on  the  rump :  a  large  pure  wIriU 
'  spot  over  each  eye  and  another  behind  each  ear.  Checks  between  wlii>- 
'  kers  and  ears,  mostly  white,  slightly  mixed  with  ucbra^eouH.  Dn<ler 
I  parts  pure  white  to  base  of  hairs,  including  fore  legs  and  feet,  b^ 
Bcroas  thighs,  and  hind  feet  (except  soles,  which  are  dusky).  UpiW 
[  tail  stripe  dusky,  continuous  to  end  of  tall,  hut  paler  on  the  crested  pen* 
[  jcillat«  portion,  where  it  involves  the  terminal  half  of  each  liairouly; 
\  under  tail  stri|)e  very  narrow  |iustcriorty  and  indistinctly  continuoo* 
L  with  the  dark  tip  of  the  pencil ;  lateral  white  stripes  broad  and  distioet 
[  from  basal  white  ring  to  white  basal  portion  of  pencil. 
I  Cranial  eharaclerx. — The  skull  of  JMpnd»ps  longipeH  dififera  frmn  tJu' 
Ui/'^.  affi/it  iu  tlie  following  particuVatft;  T\\i'  \nalt  of  the  nraniiini  M 
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^  bi|j:bly  sircbed ;  the  parietals  (viewcMl  from  sibove)  do  not  seud  o£F 
ig  aud  slender  iHwtei'o-lateral  process ;  the  zygomatic  bridge  of  the 
illary  is  evenly  rounded  off  below,  instead  of  sending  off  a  postero- 
mal  lobule ;  the  distance  across  the  posterior  border  of  the  frontals 
ds  that  from  the  front  of  t  lie  nasals  t4)tbe  posterior  end  of  the  nasal 
iches  of  the  premaxillaries,  and  also  that  from  the  anterior  point  of 
frontal  to  the  mastoid  inflation  ;  and  the  pit  in  the  horizontal  ramus 
le  mandible,  l)ehind  the  last  molar,  is  very  much  larger  than  in  />. 
s. 

should  be  mentioned  that  the  present  species  needs  no  comparison 
.  Z>.  chapmani^  recently  described  by  Dr.  Mearns  from  Fort  Verde. 

Record  of  specimens  collected  of  Dipodops  longipes. 


a 

3 


Locality. 


Date. 


_A 


505     PaiDtod  Desert,  AriEona Si'pt.  22, 18«9 

•5J2     do Sept.23,1889 

do '  Sept.  24, 1889 


Sex.         « 


•a  ; 

a  -g 

o  « 

H  H 
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255 
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43 

1G5 
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'gnathas  apache  Merriam.    Apache  Pocket  Mouse. 

iis  Pocket  Mouse  is  probably  common  in  suitable  localities  through* 
the  Little  Colorado  Desert.  The  type  specimen  of  the  species  came 
1  the  high  mesa  on  the  east  side  of  the  Paiiited  Desert.  I  caught 
mmature  individual  near  Moa  Ave  at  the  foot  of  Echo  Cliffs,  Sep- 


jer  25. 


Its  hole  was  under  a  greasewood  bush  on  a  sand  plain. 


Record  of  specimen  collected  of  Perognathus  apache. 
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524     Painted  Deneri,  Ari- 

Foot  of  Echo  ClifTs. 

KOD.1. 

I^nathiis  flavna  subsp.    Bainl'H  Pocket  Mousi^. 

(1  nndescribed  form  of  Perognathus  flarm  inhabits  the  Desert  of 
Little  Colorado.  An  immature  s{>ecimen  was  caught  in  Tanner's 
lb,  a  few  miles  north  of  Moencopie,  September  24,  but  it  is  too 
Ig  to  admit  of  satisfactory  description. 
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I  Perognatliaa  fallgliioinE  up,  nov.    Dnsky  Pocket  Muiihi). 

The  Dusky  Pocket  .Mouse  is  a  dark  form  of  Perofjnatkiu  Jtavun,  iu- 
liutiitiug  the  lava  beds.  It  is  modified  in  the  same  manner  and  fortbti 
Hamo  reason  as  Onychomys  fuliffinofnia,  and  the  remarks  under  the.  liead 
I  of  the  latter  species  apply  equally  well  to  the  present.  An  immatun 
I  specimen  was  captured  iu  the  cedar  and  pinou  zone  ou  the  black  iHra 
lor  ^malpnts'  northeast  of  the  mountain, October 4.  It  may  Ih)  kuovti 
I  from  the  following  diagnoais: 

PEROGNATHUS  FULIGINOSUS  ap.  iiov. 

Type  ^^  S  im.     C  8,  Natioual  Museum  (Department  of  Agricultatfl 
I  collection).    From  Cedar  belt,  northeast  of  San  Francisco  MounUJn, 
I  altitude  7,000  feet,   October  4,1889.     Collected  by  Vernon  Bailey. 
Original  numlwr,  559, 

Meaatiremcnls.—TotaX  length,  116;  tail  vertebra),  68;  hind  foot,  I* 
(taken  in  flesh  by  collector);  ear  from  crown,  4  (taken  from  the  ilry 
skin). 

Characters. — Similar  to  Ferognathus ^vu»,  but  with  the  tip))er  parU 

nniform  sooty  brown,  faintly  tinged  with  yellowish-brown ;  itosl-aurica- 

lar  fi{)ots  and  backs  of  ears  yellowish ;  a  fulvous  lateral  stripe,  iU-detlnvtl 

below,  mergcsiiitothecolorof  the  belly,  which  is  strongly  suffused  vritli 

fulvoHM.     In  coloration  this  species  is  unique  in  the  genus. 

PelOg;iiathus(Ch<etodipnB)  peoicillatua  Woodhonae.     Wood  boa  ac's  Pock  nt  Uoa*- 

San  Francisco  Mountain  is  the  type  locality  of  this  8i>ecio-s,  but  I  liU 

not  micceod  in  linding  it,     Woodhousf,  who  discovered  it  whenattacbtni 

I  to  the  SitgreaVes  Expedition,  captured  his  specimen  in  October,  1851, st 

I  San  Francisco  Mountain,  but  does  not  state  the  exact  spot.     His  jouni«l| 

I  however,  shows  thiit  it  was  not  far  fW>m  tbeir  camp  No.  17,  which  eeem*    I 

■  to  have  l)ee.n  at  Elart  Spring  at  the  west  base  of  the  mountain.  ! 
I  PeroenathiiB  iCbaatodipua)  intermedium  Merriaui.    luteriuoillnUt  PiKki^l  Muusc- 

I  [Skull,  pinlu  V,  liga.  5,  6,  unci  7.] 

I     Five  specimens  of  this  species  were  collected  by  Vernon  Bailey  nwl 

I  myself  in  tlie  (irand  CJufion  of  the  Colorado  directly  Iwlow  the  tank 

■  known  as  'Ciifion  Spring,'  ou  the  Cocaniui  Plateau,  north  of  San  Fna- 
r  Cisco  MonnlAin.  They  were  found  living  in  small  colonitis  amongroeU 
MU'/  cactuH  In  tlie  Agavo  /,one,  w\iic\i  i*  Vw\ow  the  level  of  the  PaloM 
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aihl  tiM'il  rliii'tl\  oh  s4MMis.  'lS\o  ;i(l(litioii;il  s|M'ciiiu'iis  were  ('.au^^lit  in 
tlKM*litlsot'reil  saiitlstuiie  nt  Taiiiu'ir^s  Cro8sin«;  on  the  Little  ColoiiMlo 
River  in  September. 

The  H|>ecinieii8  here  Dientioneil  differ  from  the  ty|>e  (which  came  from 
Hiiil  Spring  in  northwenteni  Arizona)  in  having  tlie  rnmp  spinen  more 
numerous  and  of  larger  size.  They  vary  considerably  in  lengths  of 
tail  and  hind  feet,  as  shown  by  the  following  table  of  measurements. 

Que  individual  in  particular  (No.  l'^  9  from  the  Gnind  Canon)  departs 

more  than  usual  from  the  type  and  resembles  in  some  respects  F.iqnna- 
tu9.  Thus  the  interparietal  might  almost  be  descril>ed  as  broadly  pen- 
tagonaly  and  the  posterior  border  of  the  parietals  is  about  as  long  as 
the  anterior.  The  front  lower  molar,  however,  is  that  of  intermediusy 
and  the  evident  immaturity  of  the  si)ecimen  may  account  for  its  pecul- 
iarities. 

Record  of  specimens  coUectrd  of  Perognathnn  {Chtvtodipns)  intermediuB. 
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606     Painted  Deiwrt,  Arixona St-pt.  22,  lht<0 


53^ 


.do Sfp(.2li.  IhSd 


I     ^ 


Sf'x. 

mm 

1^ 

J3 

u 

if 

■ 

^^^ 

> 

9 

T 

c 

" 

a 

H 

H 

•ad.. 

ih:{ 

ini 

2i 

t    U(l.. 

175 

105 

21 

♦'  ■  — 

175 

100 

22 

/ 

1^6 

iur> ' 

23 

172 

10«» 

23 

♦ 

16r> 

ai 

2t 

Erethison  epizanthas  Uramlt.     Yt'llnw-IIairud  PonMi]>in«'. 

Porcupines  inhabit  the  spruce  belt  and  the  suh-alpine  or  timber-line 
zone  of  San  Francisco  Mountain.  No  specimens  were  serured,  but  nu- 
merous gnawings  were  observed.  Their  favorites  food-tree  is  the  fox-tail 
pine  {PiHHs  arisiata).  Hundreds  of  stunted  trees  of  this  species  grow- 
ing near  timber  line  show  ugly  scars  where  the  bark  has  been  e.tten. 
The  gnawings  which  I  examined  are  on  the  west  side  of  the  mountain. 
Most  of  them  are  on  the  east  side  (the  up-hill  side)  of  the  trees,  and  their 
height  above  the  ground  varies  from  one  to  three  or  four  meters.  Their 
avenige  size  is  hanlly  gi'eater  than  a  man\s  hand,  though  some  of  them 
are  mnch  larger. 

During  the  fall  and  winter  the  Porcupines  sometimes  descend  from 
the  moaatain  to  lower  levels,  and  on  several  iMxasions  they  have  been 
found  along  the  Little  Colorado.  Sitgreaves  and  Kennerly  mention  in- 
Mtances  of  this  kind,  and  a  cattleman  told  me  of  a  similar  ease  that  fell 
under  his  observation.  Kennerly  states  that  in  December,  1S53,  Poren- 
piucA  were  common  along  the  Little  Colorado,  where  *Mhey  find  alumnti- 
fal  sabsistence  in  the  bark  and  tender  twigs  and  buds  of  tin*,  young 
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cottoDwcKxl  truL'M;"  uiul  Muillijmst>u,  whu  wuh  wiUi  Kuaaeriy, 
biH'DiiU-y.'  "from  tiui»  to  time  we  saw  |iun-[)tiiii«H,  f-'m^'ab* 
lazil;  diuiliiitg  tlio  ti'ees." 
lOpuB  texianaa  Wnterlic>ii8<\  Jnuk  Rnlibil,  [Skoll,  )ilni«^  VII. | 
Ja<!k  Kabliits  ara  common  throughout  tlip  upi>er  \ovoIr  of  tlin 
lOolorndo  Desert  and  iu  the  pifion  and  (;e<lai-  belt,  mid  HoiiiftimM 
tht!  parks  of  the  pine  belt.  Dnring  Mie  intense  heat  of  the  d».v  w* 
qiietitly started  them  frntn  their  hi«liu^  idaccx  under  tti«  lt>w  bniii«)i« 
ofjiiuipers  ur  in  tiifti^  of  gi'OiiJjewoud.  At  Huch  timvx  tht^y  rtimain  oImu- 
tluttily  motionless,  stjualting  ulotie  to  tUu  ground  with  llieir  long  mi 
fiat  apon  their  backs.  When  in  this  position  their  colors  barBU» 
;«  so  well  witli  their  snrroundiDgis  that  they  are  rarely  seen  tiatil  tkiq 
itt  with  a  yreat  bound  and  f^Allop  swiftly  »way. 
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[Skill],  plBteVin.] 

When  ororluken  by  night  in  the  lava  beds  of  the  cedar  belt  east  of 
^VLeary  peak,  and  many  miles  from  water,  I  first  made  the  acqaaint- 
e  of  the  Jaok  Cotton-tail,  a  species  which  ditfers  otrikiugly  fmui  tlw 
other  American  'Cotton- tails,'  in  the  grent  iteugtb  of  it»  ears.  Jii«l  it 
dusk  a  family  of  them  came  ont  of  their  hiding-places  in  tlii*  chupiunl 
to  feeU  upon  the  scattered  tiift»  of  bnnch-graxs  wbloh  cxiitt  even  00 
this  porouH.  arid  soil.  We  foniid  theni  iigain,  and  at  the  same  honr,in 
the  broad  stri|V  of  pinon  and  cedars  which  separates  the  tall  pine  fotMl 
of  the  San  FranciMCo  Moiuitain  Plateau  from  that  of  the  CocanliiJ  R* 
tvan  hoiilering  the  Grand  Cafion  of  tbe  Colorado.  Aft«rwanl  Ibfy 
»ere  found  to  l>e  tolerably  common  throughout  thti  piilon  and  cwdv 
lone,  and  were  sometimes  enconntered  in  t.|ii>  Desert,  when^  I  abut  dm 
I  the  daytime  in  one  of  the  stiiall  re<l  snnd-.-stouu  ciifions  uf  tbc  Littlt 
{Dolorado  Kiver  near  the  point  known  as  Tauner'a  Crossing, 

Tiie  great  length  of  the  external  ears  in  this  sjiecies  (flg.  2)  in  eo^ 

related  with  a  corre.^ponding  increase  in  the  size  of  tbc  bony  parts  whieh 

kicase  the  orji^ans  of  hearing,  the  nudltal  biillir  being  fully  Uoubk-  tJi* 

Size  of  tlidse  <if  Lrpitx  xi/lrnficus  (see  pi.  VIU.  &g^  4 

["alt"  i-  I 'li  1 1  HI--  r  tl,.in  III  [III    iiHier  mi    "  ' 
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licHh  of  the  Arizona  Cotton-tail  is  white  and  tender,  but  rather 
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l»osKib1e  that  this  species  may  prove  to  be  tlie  same  as  Lcpm 
nij  de8<;ril>ed  by  Waterhouse  in  1838,  from  a  specimen  eollecteil 
iglas  daring  his  overlan<l  journey  from  Tex<is  to  California,  in 
oa«e,  of  coui-se,  Waterhouse's  name  will  have  precedence. 
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CajikCUB  maorotiB  Bay.     BlH«k-tivUod  Deer. 

The  Black-tailed  Deer  is  abundant  on  San  Francisco  Mountain  and 
neitfliboriug  pe^kB  iLiiil  buttes,  wbere  it  inhabits  tbu  boreal  itoiies, (mdI' 
titg  down  into  tliu  piiieH  in  full  iind  mnter.     A  tatrii  in  tbu  spotted 
was  captured  August  5. 

ilci-ord  of  aprc-imen  mllrelrd  of  Cariaeut  mnfroti: 


SutFruoIuaUoaiit-    Ang.  S,lB8a 


f  ABttlocapra  unarloana  Onl.    Antelope. 

Tbe  Antelope  \s.  still  cointnon  in  the  San  Francisco  Mountain  re^oiit 
I  where  it  ranges  from  the  upih,t  levels  of  the  Little  Colorado  Desert  to 
\  the  upper  part  of  the  pine  zone.  Its  center  of  abundance  socins  to  tw 
i  in  the  piEou  belt.  It  does  uot  inhabit  tlie  Painted  Desert  proper,  DOT 
I  the  Douglas  ilr  zone,  Small  herds,  composed  of  two  or  three  toadozMi 
I  individuals,  were  seen  frequently  iu  the  parks  throughout  the  pine  belt, 
I  and  occasionally  iu  the  pine  forests  away  from  any  openings.  Tliuy 
I  were  seen  near  Partridge  Spring  and  within  a  uiih^  of  Little  Spring.  A 
I  few  years  hgo  Antelopes  were  very  abundant  throughout  this  region, 
1  but  tbey  have  been  killed  off  by  both  IndiauH  and  white  men.  The  In- 
I  diaus  hunt  them  on  horseback  among  the  lava  beds  j  ust  Vielo  w  the  pifiM 
I  belt,  eaHt  anil  northeast  of  O'Leary  Peak. 
I  OvU  canadensla  8b»w.    Hountnlii  Sbi'cp. 

A  small  herd  of  Mountain  Sheep  inhabits  the  main  jHjak  of  SanFraii> 
UHco  Manniitin,  where  I  saw  eight  or  nine  individuaU  together  on  jia* 
in  ( A  ngust  'J't).  They  are  xaid  U%  leave  San  Frauei«co  Moiintafn 
V  (wr//  winter,  aud  to  cross  over  to  Kttui\t\ti\t,  Pwi.V(  where  ttiey  reniatn 


kLa.,iaK»  J     MAMMALS  OF  SAN  FRANCISCO  MOUNTAIN  KBQION.  79 

intil  spiiug,  the  reason  being  that  there  is  better  feed  and  ixrotection 
30  Kendrick  than  on  San  Francisco  Mountain.  The  two  peaks  are 
raly  12  miles  apart  Sheep  are  common  at  the  Grand  Canon,  where  I 
sarprised  a  small  herd  September  14. 

Pelis  concolor  LinDsus.    Mountain  Lion  ;  Panther;  Cougar. 

TheMonntain  Lion  occurs  throughout  the  Sau  Francisco  Mountain  re- 
gion, but  is  not  abundant.  It  is  found  chietiy  in  the  piilon  and  pine  areas, 
though  it  descends  at  times  into  the  desert.  During  our  stay  at  the 
Grand  Caiion  of  the  Colorado,  about  the  middle  of  September,  a  Mount- 
ain Lion  carried  off  a  Deer  shot  by  a  sheep-herder  and  left  out  over 
n\0it.  It  is  much  dreaded  by  the  herders,  who  lose  many  sheep  and 
lambs  from  its  depredations. 

Two  Navajo  Indians  whom  we  met  at  Red  Horse  Tank,  September  10, 
had  quivers  made  of  skins  of  the  Mountain  Lion  with  the  tails  left  on. 
Ibe  tails  were  much  shorter  and  the  color  of  the  pelage  darker  than  in 
the  eastern  animal. 
Ljnx  baileyi  sp.  nov.    Plateau  Wild-Cat. 

Wild  Cats  are  common  throughout  the  region,  but  whether  or  not 
more  than  one  si)ecies  is  represented  is  an  open  question.  Theirtnvcks 
^ere  often  seen  at  Little  Spring,  where  they  came  to  drink  at  night. 
The  only  specimen  secured  was  an  old  female  which  I  shot  September 
SW,  in  the  spnice  belt  near  the  upper  border  of  the  park  that  extends 
far  up  the  mountain  above  Hart  Spring.  Although  killed  as  early  as 
1  o'clock  in  the  afternoon  on  a  clear  day,  its  stomach  w<as  distended 
with  small  mammals,  proving  that  it  sometimes  hunts  in  broad  day- 
iijrht.  It  contained  one  Red  Squirrel  or  Chickaree  (ScixirnH fremonti 
MoffollonewiiH)^  one  Mountain  Chipmunk  (Tamias  cinereicoUis)^  two 
Pocket  Gophers  (Thomomys  fulvu8)^'An(!i  one  Mountain  Yole  (Arvicola 
^Uu-olus). 

The  Wild  Cat  of  San  Francisco  Mountain  belongs  to  an  undescribed 
species,  of  which  I  have  specimens  from  various  parts  of  the  great  Colo- 
rado Plateau  in  Colorado,  Utah,  and  Arizona.  It  may  b4^  known  from 
Uie  following  description : 

LYNX  BAILEYI  *  sp.  nov. 
[Sknn,  platoXI.] 

Type  No.  ^  9  ad.  Merriam  Collection.  Moccasin  Spring,  Arizona, 
)ecember  28,  1888.    Collected  by  Vernon  Bailey.    (Original  number^ 

66.) 

MtMuremenU. — Total  length,  745;  tail  vertebra*,  132;  hind  foot,  165 
Deasured  in  flesh  by  collector).    Ear  from  crown,  (K)  ^from  dry  skin). 

General  characters, — Lynx  baileyi  ditfers  from  Lynx  rufm  of  the  east- 
rn  United  States  in  being  uniformly  paler  above  and  in  having  a  shorter 
kil  and  softer  fur.    The  upper  parts  are  everywhere  suO'iis^hI  with  a 


in  him€ir  of  my  BimiHtantf  Mr.  Vernon  Railuy,  whoAiaK  c«A\«cXi^  iaoT«  i^^'w 
^MaHk  AmBTiemn  m»miuah  than  any  other  |>eTtM>Q« 
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^P    bully  tint,  aud  tbe  dark  marbiugs  urc  decreased  iu  area  or  :ilro(:eUier 

[          HuppresstMl.    Thns,  tbe  blackish  marbling  of  the  face  and  forebeai)  are  j 

obsolete,  and  the  black  half  riugat  the  tip  of  thot^l  ie  not  mute  tbu 

half  the  width  of  that  of  L.  ru/m.     On  the  other  hand,  the  aiiterioi 

border  of  the  ear  is  distiuclly  whitish,  in  marked  eoutraat  to  the  black 

immediately  behind  it,  while  iu  L.  ru/un  the  same  border  is  dark  tawiiy- 

browu.    The  white  bind  toes  of  L.  ru/us  are  absent. 

H          Crattial  ckaracters. — ^Tbe  vault  of  the  cranium  is  greatly  iuHaWd  oom- 

H     pared  with  that  of  X.  rufus,  and  the  coualriction  behind  the  enpraorhital 

B     prooesaes  is  mncli  less  pronounced.     The  distance  from  the  fommen 

^      magnum  to  the  post-palatal  notch  equaU  that  from  the  front  of  the 

uasals  (in  median  lino)  to  the  plane  of  the  supraorbital  processes,  wliil* 

in  L.  rufus  the  former  measurement  greatly  exceeds  the  latter.    The 

^      tympanic  jrartion  of  the  audital  bulla  is  inflated  aud  projects  anteriotlf 

K     slightly  beyond  the  icflated  capsular  jiortion,  making  the  boilaasii 

^B     whole  wider  anteriorly  than  posteriorly.  The  reverse  is  true  of  L.  nfm. 

^K   Iu  Lynx  bailei/i  a  distinct  sulcus  marks  the  line  of  attachment  of  tbewii- 

^H  torn  which  separates  the  tympanic  chamber  from  the  iinier  chamber. 

^B  This  sulcus  is  not  evident  in  L.  ru/us  except  in  the  young. 

^H      I  am  indebted  to  Mr.  John  H.  Sage,  of  Portlauti,  Connecticut,  for  the 

^H  loan  of  two  Connecticut  specimens  of  Lynx  rii/iis.    Oue  of  these  tH  a 

^B  very  old  male  of  great  size  killed  at  Chester,  Connecticut,  December 

^m    1, 1887.    It  measured  959"""  and  weighed  IU  kilograms  (321  poondl^ 

'         The  other  is  a  half-grown  female  kitten,  killed  at  the  same  locality 

December  IS>,  1887.     It  measured  eoS-""'  and  weighed  4  kilograms  (B 

^^    poraids  10  ounces). 

^k                                           Erccrd  of  ijKeimcnfOlIeelat  of  Ljfitx  btiiltyi.                                V 

is 

^   1 

1                                    Localil;. 

„.... 

Spk. 

1    '    1 

i 

^fe   Kt» 

B<vt.at.l88» 

'"■■ 

7»[  m 
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^H  CanJa  Utran«  My.    Coyote.                                                                                                    1 
^1      The  Coyote  is  common  in  the  Sonoran  fauna,  aud  is  very  destnictir* 
^H  to  young  Iambs  aud  to  fruit.    Several  were  seen  on  the  Paiut<^'d  Owert, 
^M  oue  iu  the  act  of  feeding  on  a  watermelon  at  the  Moki  pueblo  of  Moeo- 
^^   copie. 

^H        In  tHimmon  with  most  carnivorons  mammals  the  Coyote  can  not  p> 
^B   many  days  without  water.     Woodliouse  states  that  one  was  billwl  with   , 
^B  a  club  at  a  small  spring  on  the  desert  in  western  Arizona,  when  his 
^H  party  remained  for  two  dHys.    He  says  the  Coyotes  "  becainv  diwper 
^^■ttte,  ami  would  come  to  drink  whilst  the  men  and   their  luulwi  wen 
^^^tatl^iiif!  tlmre."    Dr.  Kenimrly  »taU;«  VVvftl  *\wcv™eos  of  thw  Walt  col- 
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lected  at  Sau  FraDcisco  Moaotain  liad  softer  fur  and  broader  skulls 
than  those  from  the  Missouri.    (Pacific  B.  B.  Bepts.  x,  d,  11.) 

Pntotios  sp.    f  Weasel. 

Unmistakable  signs  of  a  Weasel  were  found  on  the  summit  of  the 
mountain,  jost  above  timber  line,  but  as  no  specimen  was  secured  the 
species  is  oncertain. 

M«ph1ti»  estor  sp.  nov.    Skank. 

This  Skunk  is  common  about  San  Francisco  Mountain,  where  a  num- 
ber of  specimens  were  trapped  in  a  ledge  of  rocks  near  Little  Spring, 
on  the  line  where  the  pine  and  Douglas  fir  zones  meet  (at  an  altitude 
of  8,200  feet).  The  limits  of  its  vertical  range  were  not  ascertained,  and 
I  am  unable  to  say  whether  or  not  it  inhabits  the  Desert  proper. 

The  North  American  Skunks  are  greatly  in  need  of  revision,  the  spe- 
cies being  undefined  and  the  synonymy  hopelessly  involved.  I  should 
not  venture  to  add  a  new  name  to  the  list  except  for  the  fiict  that  the 
present  species  can  not  be  assigned  to  any  already  described.  It  may 
be  known  from  the  following  description : 

MEPHITIS  E8T0R  8p.  nov. 
[Skall,  plate  x,  tigs.  1,  2j  3,  and  4.] 

Type  No.  ^~  S  ad.    U.  S.  National  Museum  (Department  of  Agri- 

colture  collection).    From  San  Francisco  Mountain,  Arizona,  August 
17, 1889.    Collected  by  Vernon  Bailey  (Original  number,  369.) 

Me(Muretnent8  (taken  in  fiesh  by  collector). — Total  length,  G40;  tail 
vertebne,  256 ;  i)encil,  140;  hind  foot,  ()7.  Ear  from  anterior  base,  18; 
from  crown,  8  (measured  from  dry  skin). 

Gefieral  dtaracters, — Size,  small ;  tail,  short,  considerably  shorter  than 
bead  and  body,  and  made  up  of  hair  of  two  lengths ;  ears,  small ;  soles 
naked  throughout,  though  the  heel  has  the  appearance  of  being  haired 
because  it  is  overlapped  by  the  long  hairs  of  its  sides. 

Color. — There  is  the  usual  white  frontal  stri[)e,  narrow  and  barely 
reaching  the  nuchal  patch,  which  latter  begins  in  a  straight  line 
stretching  completely  across  from  ear  to  ear,  occu[)ying  tht^  whole  oc- 
cipital region  and  extending  i>osteriorly  in  a  broa<l  white  l)an<l,  narrow- 
ing slightly  over  the  shoulders  and  ininie<liately  expanding  so  as  to 
iX)ver  the  whole  dorsal  surface  of  the  posterior  half  of  the  back  an<l 
mmp,  inclosing  a  small,  narrow  streak  of  black  along  the  middle  of 
Jie  rump  (and  this  is  wanting  in  some  specimens,  leaving  tlu'  posterior 
ack  solid  white),  and  thence  passing  continuously  out  over  the  tail, 
rhich  it  covers  as  a  thin  veil,  allowing  the  black  to  show  through,  and 
projecting  90"'"'  beyond  at  the  tip.  The  under  parts  are  black,  with 
rregnlar  white  patches  on  the  throat  [and  breast  in  other  specimens] 
Dd  a  white  central  area  in  the  tail,  which  is  produced  by  the  fact  that 
Im  basiri  half  of  each  of  the  bla<;k  hairs  is  white. 
Cranial  and  dental  chartwtern, — Compareil  w\t\i  a  seixe^  oK  MX>;  «^8^^Q^^»* 
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of  M«pkiti»  mepkitiea  from  nprtiiMii  Sew  Yoit,  tliat  of  J/,  ntur  u» 

tower,  Uie  ua^al  |Hirtinu  tif  ibe  face  i«  Icaa  alirapU^  drStwml.  uol  ilf 

'Btep'iu  tlie  nutler  jaw  leaa  &bari>1,r  defined.    Ttie  Botr^iDil  uiiltM 

iiplier  uiulan  are  nuialler,  aod  tbe  6r«t  kiirer  mcilar  Iiu^er.    IVia 

palaiAl  notfli  is  autwior  wt  ihe  plau«  of  iht;  iWiVUirinr  ^Igeff  (Ikl 

veolits  of  the  lu^t  inoliu- ;  thcrv  '\*  do  di«t>iicl  i>i[  l»  hv.i^n  eIi-.'  \M-'\i 

balUaad  post-glcnuiU  process;  the  greiit«st  l>i' 

is  lexa  thai)  tb«  dislaticc  froin   tbi'  faratncn    < 

twtcb;  the  griMtexi  breadtfa  acntss  the  sapnt-m 

lh«  interorbital  brvaillh;  thudiHtaoce  fmni  the  fur.iriK- 

ticaai  to  \\iv  ti|iof  the  mastoid  U  not  givmerthan  thn  diittaum  txffli 

cauinui:  and  llti;  dislaiiiie  frum  the  liist  tuver  molar  to  thi*  comlj^kM 

median  line)  ia  less  Umn  the  longtb  of  the  luwur  niiilar  lieriee. 

lu  Bknnka,  as  usual  in  tbe  Mtuteiida,  the  Kiitores  diHapiieaT  mi 
111  life  that  the  esccllenT  cbaraolers  wbicb  they  aflbnl  Hre  lust  if  i 
akalU  only  ore  studied.    Then^foro,  when  seekiug  di»tiitudv«  cnil 
ebaructwns  it  is  desirable  t«  compare  akalU  of  ImiDalare  m  veil 
adnlt  aniiuHls. 

lu  a  yonug  specimen  of  Mrpkiiu  ator  (So.  354S5)  the  tiasabt  endili 
narrowr  point  cxaclly  on  thv  piano  of  tbe  iMSterior  Ijonlers  of  tlie 
lllaries,  and  equal  the  parietalo  iu  length.    The  lUiorter,  lau>ral  in 
tX  the  uasak  is  less  than  half  the  length  of  the  frouialA.    Theb 
cipital  is  uuusnully  broad  uud  short,  it»  liteailtb  Wt«-e«n  thect 
foramina  equaling  its  length.     Iti  both  M.  mtphitica  and  .U. 
the  basioccipital  is  very  mach  narrower.     In  iHitb  of   thete  s|icdll 
also,  the  audital  bullae  are  larger  and  less  eouipreseed  laterally.    IrI 
aUtr  the  post-palatal  notch  is  truncated  anteriorly,  ending  in  a  ntnJlll 
line ;  in  M.  ptephitim  it  bears  a  blnut  median  spine,  while  in  JU.  oeakt 
talia  it  is  narrowly  notched  in  tbe  loediiin  line.    Thu  great  Roett'it 
molara  in  Jf.  oixidmtalix  is  strikingly  apparent  in  coinpariug  jroMI 
skulls  with  those  of  if.  «tor  and  ilf.  mephitica  of  approximately 
age. 

Mepbitia  enlor  may  be  distinguished  at  a  glance  from  M.  mi 
(Jtu  shortness  of  its  tail. 

ttrtor^  Hf  »pet*nnu  rvllfrled  of  MtfUHatrntori 
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Bpilogale  graoilis  sp.  no  v.    Little  Striped  Skunk. 

The  Little  Striped  Sknoks  are  characteristic  members  of  the  Sonoraa 
faiiuay  and  do  not  occur  at  higher  altitudes  thau  this  fauua  or  its  off- 
shoots attain.  The^'  are  rarely  fonnd  far  from  water,  and  most  of  the 
8l»eeies  prefer  rocky  sitaations,  often  making  their  homes  in  crevices  in 
cliffs. 

While  asleep  near  a  small  spring  in  the  Grand  Canon  of  the  Colorado, 
September  12, 1S89, 1  was  awakened  at  midnight  by  a  sniffling  noise 
about  my  head.  Rising  suddenly  on  my  elbow,  a  small  animal  scam- 
pered hurriedly  away  over  the  rocks.  His  form  was  only  dimly  out- 
lined in  the  dark,  but  a  hasty  shot  left  no  doubt  as  to  his  identity,  and 
a  moment  later  I  held  in  my  hand  the  type  of  a  new  species  of  Little 
Stripeil  Skunk.  A  day  or  two  afterward  a  younger  individual  was  cap- 
tured among  the  cliffs  at  the  top  of  the  Canon.  The  stomachs  of  both 
eoDtained  remains  of  the  cliff  mouse  (Hesperomya  ereniicus).  The  new 
species  may  be  known  from  the  following  description : 

8PILOGALE  GRACILIS  ep.  nov. 

Type  No.  J^  S  ad.  U.  S.  National  Museum  (Department  of  Agri- 

colture  collection).  From  Grand  Canon  of  the  Colorado  (altitude  3,500 
feet),  Arizona,  north  of  San  Francisco  Mountain.  September  12, 1889. 
Collected  by  C.  Hart  Merriam  (Original  number  451). 

Measuretnents  (taken  in  the  flesh). — Total  length  400;  tail  vertebne 
]42«;  bairs  100 ;  hind  foot  46. 

General  characters, — Longer  and  more  slender  than  the  eastern  8. 
piUn-iuHj  with  a  much  longer  tail.  Frontal  white  patch  much  longer 
than  broad,  and  rounded  off  l>oth  above  and  below  ;  dorsal  and  lateral 
markings  essentially  as  in  8,  putorius.  Terminal  part  of  tail  white; 
the  white  occupying  a  little  more  than  a  third  of  the  upper  surface  and 
two-thirds  of  the  under  surface. 

Cranial  and  dental  characters. — The  skull  of  8pilogale  gracilis  differs 
widely  from  that  of  8.  putorius.  It  is  much  flatter;  the  zygomatic 
arches  are  broader,  and  the  frontoparietal  region  is  depresse<l  to  the 
general  plane  of  the  top  of  the  cranium.  The  horizontal  ramus  of  the 
QOtler  jaw  is  straight,  while  in  8,  putorius  it  is  strongly  convex  below. 
The  front  of  the  upper  sectorial  tooth  between  the  anterior  and  inner 
lobes  is  concave;  while  in  8.  putorius  it  is  straight. 


*The  tail  of  this  specimen  has  heon  injured  in  early  life  and  thv  terminal  portion 
isiWut.    The  tail  vertebra;  of  a  yon ng  individual  can<^lit  at  the  Cation  measure 
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Comparative  ffieasureinents  of  Spilogale  putoriuSf  and  S.  gracilis,  taken  in  theJM, 


Total  length . . 
Tail  vertebrsB 
Tail  i>encil — 
Hind  foot 


*  Tail  short ;  tip  gone. 
Cranial  meamirements  and  ratios. 


S.  patorins. 

S.  gracilis. 

17185<^old 

17986cfold. 

18S68cflik 

372 

400 

M 

129 

142* 

!• 

60 

100 

M 

30 

46 

# 

Measurements. 


Oreatest  length  of  skull  ( from  occipital  condyle) 

Basilar  length  of  Hensel 

Oocipito-naeal  length 

Greatest  sygomatio  breadth 

Greatest  mastoid  breadth 

Breadth  across  postorbital  processes 

Least  postorbital  breadth 

Greatest  height  of  crauium  from  basisphonoid 

Greatest  height  of  cranium  from  palate 

Greatest  breadth  across  molars 

Length  of  pterygoid  fossa , 

UATI08. 

Katio8  to  basilar  length  of  Hensel : 

Zygomatic  breadth 

Paluial  length * 

Height  of  cranium  fn)m  bsHlsphenoid 

Height  of  cranium  from  palate 

Length  of  pterygoid  fossa 

Brcadtli  across  postorbital  procoaseH 

Breadth  of  postorbital  constriction 

Ratios  to  paiatjil  lengtli : 

Distance  from  foramen  niagunm  to  ]>oHtpalat<il  notch 

DistaiUM*  acroHH  upper  molars , 

Ratio  of  breadth  to  leiiijth  of  upper  molar 


S.  gracilis  cf 

ad.  type 

Grand  Cafi- 

on,AriE.,  Xo. 

24897. 


S.pitt0ri«tf 
ad.Laks 

Worth,  Ha, 
N0.2U17. 


! 


53.8 
47.0 
50.5 
34.0 
29.8 
16.8 
12.2 
16.5 
12.5 
18.4 
10.8 


72.3 
40.8 
35.1 
26.5 
22.9 
3o.7 
25.9 

144.7 
95.  8 

i.n.n 


AH 

4&l| 

4ftl.-] 

9.»1 
ULl 

lit 

15.1 
l&S 

at 


7D.I 

38.T   |. 

38.} 

32.S 

311 

38.7 

3L1 

155.5 

139.1 


Jitrord  (tf  sjf  trim  ens  vtilhcitd  of  Spihujalv  gracilin. 


1=5 


I  H ,;  '•  ■ 


O 


u 

O 


W'lV,  i    •♦^J 


-/.'»!' 


Lo«alitv. 


Date. 


S»'x. 


(irandCarioii,  Arizona.   St-pt.  12,  1889 
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liemarks. 


Type:  Tallveitehi* 
injurrwl  ami  sinrt*- 
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Taxidea  americana  Boddaert.    Badger. 

The  Badger  is  a  common  inhabitant  of  the  Sonoran  fauna,  but  does 
not  extend  up  into  the  balsam  zone.  A  single  individual  was  observed 
ifl  the  pines  about  the  middle  of  September. 

Lotra  hndaooioa  Lac^pMe.    Otter. 

Mr.  Bailey  found  tracks  of  an  Otter  along  the  Colorado  Biver  at  the 
bottom  of  the  Grand  Canon  in  September. 

Biaaaria  aatnta  Lichteiwtein.    Ring- tailed  Cat. 

This  animal,  to  which  the  misleading  name  ^  American  Civet '  has 
been  applied,  is  common  in  places  in  the  Grand  Canon,  particularly 
near  the  mouth  of  Cataract  CaiLon.  It  is  found  also  in  the  caiion  of  the 
Little  Colorado,  just  below  Grand  Falls,  as  I  Was  informed  by  a  man 
who  killed  one  there. 

Vnua  horribilia  Ord.    OrizzlyBear. 

The  Grizzly  Bear  has  been  reported  by  early  writers  from  San  Fran- 
aseo  Mountain,  where  both  Woodhouse  and  Kennerly  speak  of  it  as 
ibnndant.  Coues  and  Yarrow  state  that  several  were  killed  on  the 
lorth  slope  of  Bill  Williams  Mountain  ^  and  Mr.  G.  K.  Gilbert  tells  me 
hat  his  party  killed  one  on  the  same  mountain  Octol>er  2S^  1871. 

Mollhausen,  in  his  ^  Diary,'  says  that  when  he  passed  New  Year's 
Spring,  at  the  south  foot  of  Mount  Sitgreaves,  January  2, 1854,  it  was 
'covered  with  thick  ice."   He  says  further : 

The  namcrous  footprints  of  the  grey  bear  which  traversed  the  forest  in  all  di- 
Bttions,  tempted  us  to  follow  them.  We  examined  the  forest  that  lay  to  the  sonth 
f  na  ftA  well  as  that  at  the  foot  of  Mount  Sitgreaves  and  the  neighboring  hills,  and 
^e  foond  dens  in  such  numbers  that  if  they  had  been  tenanted  we  should  have  had 

be^r  to  every  acre  of  land.  The  declivities  and  ravines  of  Mount  Sitgreaves  are, 
i  leemH,  a  particularly  favorite  residence  with  them,  and  even  Loroux,  old  trapper 
id  hunter  as  he  was,  did  not  remember  to  have  ever  met  with  si;;ns  of  such  num- 
en  living  together  on  so  small  a  space ;  but,  unfortunately,  the  whole  company  had 
liijn«te<l  but  a  few  days  before  our  arrival.  Probably  the  freezing  of  the  water 
id  occasioned  this  move,  for  we  found  on  the  ice  marks  of  their  having  tried  t-o 
reak  it.  They  seemed  to  have  made  their  journey  to  the  south  in  troopH  of  eight 
rmore,  and  their  path  was  plainly  recognisable  on  the  glittering  snow.  (Vol  II, 
p.  164-ltir.). 

^tmam  americaniiB  Pallas.    Black  Bear. 

The  Black  Bear  is  common  throughout  the  Boreal  zones  of  the  San 
'rancisco  Mountain  region,  and  is  particularly  abundant  on  Kcndrick 
^eak  and  some  of  the  neighboring  buttes.  It  is  said  to  be  common  also 
Q  Oak  Creek  Caiion,  where  the  eftects  of  slope-ex^iosure  make  up  for 
be  low  altitude. 

MAMMALS  OF  THE  SEVERAL  ZONES. 

ArcHc- Alpine  Zone. — ^The  Rocky  Mountain  Sheep  {Oris  canadensig) 

lad  a  species  of  Weasel  (  Putoriua  sp. f )  are  the  only  mammals 

blown  to  inhabit  the  bare  rocky  summit  of  the  mouutavn^  auvWtx^  V^^' 
Urie  that  tbeijr  Moag  more  properly  to  the  subalpiue  ox  Ww\Mit-\\\i^ 
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zouo.   OtliiT  species  DL-ciwioiiall.vstrjvgKlc  \\[i  llii-rc;  tliiis  ii  RiiiKU'Saj') 

I  Smiirrtil  [Tainioji lateralut),  a,  tSomttiiUi  CliipMiuiik  (Tatninn  pinrroivilhi, 

and  aShrew  {Si>rar  tiiontkolm)  were  foiiml  just  svbrjve  timlier  liue. 

Boreal  Zones  (comprising  tiie  timber-) in ^,  sprticc-,  aud  Doiigliu  fit 

'  belts), — The  cliaracteristic  mivmniata  of  tUese  zones  are  tbe  Pomiipiua 

'  {Erethizon  epixanthux),   Black   Bear  (Ursiia  americanim},  B]ack-liu\ti 

Oser  [Oariarim  mavrntig),  Red  Squirrel  (Sciui-im /remonti  moffi>llo»eiuni\ 

Voles  (Ari'kola  mognUonrnMin  and  A.alticoluM),iuul  .Sbrcw  (Sura: moiti- 

\  ooiiw).    Alt  except  tlie  Arriola^  range  from  tbe  top  of  the  timbcr-llnv 

I  zone  to  tbe  bottom  of  the  l>ongla9  lir  zoiie.    Arricola  atlicoliitmUabiU 

tbe  subarctic  and  Hudsoiiian  (or  spruce)  zoiicb,  while  Ari'icola  mogoU^ 

leagie  tioen  not  occur  above  the  i>arks  of  the  Canadiitn  (or  fir)  zon«. 

Id  addition  to  tlie  above-mentiODed  species,  which  so  far  as  koovn 

I  are  restricted  to  the  Boreal  Province  during  tie  breeding  season,  seT- 

eral  others  occur  there  which  inhabit  also  one  or  more  of  tbe  sonM 

'  below.    These  are  tbe  MouutaiuChipmuokf'i'amiaActMereiVo^M]  whiel 

,  really  belongs  to  tbe  Boreal  Province,  though  it  ranges  throngboutlh 

upper  levels  of  tbe  pine   plateau  area;  Hay's  Chipmunk  (Trimia*  taU^ 

alis),  which  extends  up  from  the  pines ;  Pocket  (lopber  ( Tkomomyi/lA^ 

w);  White-footeil  Mouse  {Hesperomps  Icueiipuji  rvfinu»);  Wihlcat (/.fHf 

baileyi) ;  Mountain  Lion  [Felu  cotteolor),  Skunk  iMephiti»  entor). 

Pine  Zone. — In  tbe  area  next  below  the  fir — tbe  Pine  Plateau  areft— 
there  is  but  one  distinctive  mammal,  and  it,  singularly  unoiigli,  it  l 
Squirrel— Abort's  Squirrel  {Sciurua  aberti).  Though  tliis  is  the  only 
inmal  restricted  to  the  Pine  area.,  many  others  occur  tbore.  Saj"* 
Ohipmnuk  (Tamias  laturaliii)  hero  finds  it«  center  of  abundance,  though 
in  common  with  the  Mountain  Chipmunk  (7*.  cineJ'eicollM),-\t  mngeaop 
through  tbe  Boreal  zones.  The  following  are  common  to  the  Pine  »oi 
Sonoran  regions :  Antelope,  Badger,  Coyote,  Bonitd-tailed  Wood-UM) 
Bock  Sperm  oi>hile,  Spotted  Spermophile,  and  Prairie  Dog.  The  Vn 
latter  are  found  only  iu  tbe  openings  or  parks. 

Pinon  Zon<-.— The  most  characteristic  mammal  of  the  piiiuu  beUfstba 
Aock  Squirrel  or  Spermophile  {Spcrmophilun  grammurus.)  The  Ante- 
tope  also  see  ma  to  find  its  center  of  abunuauue  in  this  xouf.  Anotber 
characteristic  species  is  the  Wbit£-tailed  Chfpmunk  (Tamins  Icitciirti 
^nnamomeun),  which  comes  up  from  the  desert  along  with  the  Scor|iie(l 
JdoanG  (Onyehomyn /uliginoHux),  Pocket  ilou»ti  iPerognathm /ultffiiuMnii, 
and  Rabbits  {hepun  lexianua  and  Lepuit  ariamtv.) 

Desert  Area — The  most  characteristic  mammals  of  the  desert  r«|iioo 

are  Kangaroo  Rats  {IHpodops)  and  Pocket  Mice  {Perogtiathn»)t  both  "f 

which  are  long-legged,  long-tailed,  Jumping  animals,  provided  «1li 

external  cheek  iiouchea,  and  strictly  nocrnrnal  in  habits.    Other  descK 

\  animals  are  the  Big-eared  Mice  (Henperomyi  ireiuiciu  and  11.  meffiihli*). 

h|ts(.Vypft)to»iu«),  and  Ihe  Pigmy  Hal  (  Vi-xptrru'i"  h^i-iimul 


PART  IV.— ANNOTATED  LIST  OF  BIRDS  OF  THE  SAN  FRANCISCO 
MOUNTAIN  PLATEAU  AND  THE  DESERT  OF  THE  LITTLE  COL- 
ORADO RIVER,  ARIZONA. 


By  Dr.  O.  Hart  Mebbiam. 


Cotjnibiis  nigricoUis  califomicns.    Eared  Grebe. 

A  Grebe,  probably  of  this  species,  was  seen  in  a  small  pond  in  Tan- 
neFn  Galcli,  a  few  miles  north  of  Moencopie,  during  the  latter  part  of 
September.  Recently  it  has  been  recorded  from  Mormon  Lake  and  <<  a 
small  lake  near  Flagstaflf'^  by  Dr.  E.  A.  Meams  (Ank.  VII,  Jan.  1890, 
50.) 


Mallard. 

A  large  number  of  Mallanls  were  seen,  and  several  shot,  on  a  small 
pond  in  Tanner's  Gnlch,  north  of  Moencopie,  September  23. 

Anas  americana.    Baldpate. 

Recorded  by  Dr.  Mearns  as  common  at  Mormon  Lake,  abont  20  miles 
soath  of  San  Francisco  Mountain. 

Anaa  diacora.    Blue- winged  Teal. 

Six  were  seen  at  a  small  pool  in  a  park  in  the  balsam  belt  August  30. 
At  Hall  Spring,  September  9,  a  large  flock  (fifty  or  more)  was  found 
squatting  in  the  mud  below  the  spring,  aud  seven  were  killed  at  one 
•hot  by  Vernon  Bailey.  I  killed  one  and  saw  several  others  in  a  small 
pond  north  of  Moencopie,  September  23. 

Spatula  clypeata.    Shoveller. 

During  the  evening  of  September  23,  when  camped  in  Tanner's  Gulch, 
north  of  Moencopie,  I  shot  a  Great  Horned  Owl,  which  had  just  alighted 
CO  a  rock^'  pinnacle  overlooking  the  pond,  where  he  had  doubtless  come 
to  feed  on  coots  {Fulica  americana).  At  the  discharge  of  the  gun  a  flock 
of  ducks  rose  from  the  i)ond  and  circled  over  our  small  camp-iire. 
Dimly  discerning  them  in  the  darkness  I  fired  and  a  Shoveller  fell  dead 
at  my  feet. 

Dalllaaonta.    Pintail. 

fiecorded  from  Mormon  Lake  by  Dr.  Mearns. 

Briaouitoni  mbida.    Ruddy  Oack. 

Beoorded  by  Dr.  Mearns  from  l>oth  Mormon  Lake  and  Duck  Lake^ 
near  FlagstalE 
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Plegadis  guarauna.    White- faced  (llossy  Ibis. 

Breeds  abuudautly  ou  Mormon  Lake,  about  20  miles  south  of  San 
Francisco  Mountain,  as  I  was  informed  by  several  persons.  Recorded 
also  by  Dr.  Mearns.  Woodbouse  states  that  he  obtained  two  speci- 
mens on  the  Little  Colorado. 

Botaurus  lentiginosus.    Anicrican  Bittern. 

^^  Especially  abundant  at  Mormon  Lake,  where  it  finds  a  most  con- 
genial home." — Mearns. 

Nycticoraz  nycticorax  naevius.    Black- crow  nod  Night  Heron. 

Recorded  by  Dr.  Mearns  from  Mormon  Lake. 
GhruB  mezicana.    Sandhill  Crane. 

Recorded  by  Dr.  Mearns  from  Mormon  Lake. 

Porzana  Carolina.    Sera. 

Pound  in  the  rushes  in  Tanner's  Gulch,  a  few  miles  north  of  Moen- 
copie,  during  the  last  week  of  September.  Recorded  by  Dr.  Mearns  as 
abundant  at  Mormon  Lake. 

Pulica  americana.    American  Coot. 

Enormously  abundant  amongst  the  rushes  in  a  small  pond  in  Tan- 
ner's Gulch,  a  few  miles  north  of  Moencopie.  There  must  have  been 
thousands  of  them  in  this  place  at  the  time  of  our  visit,  September  23, 
24.  A  dozen  or  more  could  be  killed  at  a  single  shot  at  almost  any 
time.  Their  flesh  is  excellent.  Dr.  Mearns  records  the  species  as 
breeding  abundantly  at  Mormon  Lake. 

Phalaropus  lobatua.     Nortlicni  Plialaropo. 

A  llork  of  <'i;4ht,  six  of  which  were  killed,  was  found  in  a  little  crater 
lake  ('  Walker  Lak«*'j,  Aii<;iiist  19. 
Recurvirostra  americana.     Aiiicrican  Avocct. 

A  tlock  of  about  twenty  was  seen  August  13  near  the  Little  Colorado 
Kiver,  in  a  small  alkali  pool,  the  result  of  a  heavy  shower.  No  others 
were  observed. 

Tringa  bairdii.     Bainl's  SandpiiRT. 

Five  were  shot  August  27  in  a  small  crater  lake  (Walker  LaW),  aud 
two  more  at  the  same  plaee  September  1. 

Tringa  minutilla.     Ltant  Sandpiper. 

Shot  at  a  small  crater  lake  August  27  and  September  1  in  compauy 
with  Trhuja  bairdii  and  Aetitis  macularia, 

Ereunetes  pusillus.     Semipaliii;itL'<l  8andpij)cr. 

Shot  September  1  at  Walker  Lake. 

Totaniis  solitarius.     Solitary  SaiKljMpor. 

One  was  shot  August  2(>  at  a  little  pool  in  a  park  in  the  balsam  belt, 
and  another  at  Walker  Lake,  September  I.     Xo   others  were  seen. 

Aetitis  macularia.     SiK)tti(l  Sandpiper. 

Shot  Angust  27  and  September  1   at  a  snjall  crater  lake  (Walker 
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Sgialitis  vodfera.    Killdeor. 

A  single  individual  was  fonod  in  a  park  in  the  pines  near  Flagstaff, 
aly  38,  and  a  few  were  seen  about  the  scattered  pools  in  the  bed  of  the 
ittle  Colorado  River,  August  13  and  14.  One  was  shot  at  a  small 
rater  lake  (Walker  Lake),  August  27. 

illipepla  gambeH    Gambel's  Partridge. 

Gambel's  Partridge  does  not  inhabit  the  snmmitof  the  Great  Plateau 
Kmgh  it  reaches  its  edge  from  the  south  and  west.  It  is  found  a 
lort  distance  west  of  Bill  Williams  Mountain,  and  is  common  in  Cat 
"act  Canon.  The  only  evidence  of  its  presence  in  the  region  of  the 
ittle  Colorado  is  Mollhausen's  statement  that  '^  small  partridges  hopped 
)oat  among  the  thick  shrubs"  bordering  this  stream  when  he  crossed 
iu  December,  1854  (Mollhausen's  Diary,  II,  1858, 143). 

mdra^paB  obscnmB.    Dusky  Grouse. 

Mr.  John  Swinburne,  of  Shona  Ranch,  St.  John's,  Arizona,  visited  our 
flip  early  in  September,  and  climbed  San  Francisco  Mountain  Sep- 
mber  3.  He  infonus  me  that  he  saw  a  Dusky  Grouse  in  the  spruce 
)\t  on  the  mountain.  He  is  perfectly  familiar  with  the  species,  and  I 
mk  there  can  be  no  doubt  as  to  the  correctness  of  the  identification. 

tleagrlB  gallopavo  mexicana.    Mexican  Turkey. 

Common.  In  August  they  were  feeding  on  gooseberries  in  the  bai- 
rn l)elt ;  in  September  they  were  feeding  on  piUon  nuts  in  the  cedar 
lit 

The  northward  distribution  of  the  Turkey  is  said  to  be  limited  by  the 
rand  Canon  of  the  Colorado.  This  may  be  due  to  the  greater  eleva- 
)n  of  the  Eaibab  Plateau  which  is  in  the  Canadian  fauna,  its  prevail- 
g  forest  being  Douglas  fir  instead  of  pine. 

ilnmba  foaciata.    Band- tailed  Pigeon. 

There  is  something  remarkable  about  the  occurrence  of  this  species 
the  San  Francisco  Mountain  region.  It  was  recorded  as  common  by 
oodhouse,  who  found  it  in  small  fiocks  in  Octx)ber,  1851 ;  and  Dr. 
earns  states  that  he  found  it  common  about  the  base  of  San  Francisco 
Mintain  in  May  and  June.    It  was  not  seen  at  all  by  our  party. 

naidiira  macronra.    MonrniDg  Dove. 

Common  from  the  Desert  of  the  Little  Colorado  to  the  upper  limit  of 
B  pine  belt.  Every  evening  they  assemble  at  the  springs  and  watvr 
le8,  coming  in  greatest  numbers  just  at  dark,  particularly  about  the 
rders  of  the  Desert  where  water  is  very  scarce.  On  the  evening  of 
ignst  20  we  cami>ed  for  the  night  at  a  small  spring  about  5  miles  west 
Grand  Falls.  At  dusk  hundreds  of  Doves  came  to  drink,  and  con- 
mod  coming  until  it  was  so  dark  that  they  could  not  be  seen. 

ctliartea  aura.    Turkey  Vulture. 

Tolerably  common,  particularly  about  Flagstaff  and  at  the  Grand 
tiRon ;  aeldom  seen  at  San  Francisco  Mountain. 
leua  hndfloiiiiia.    Harsh  Hawk. 

Several  were  seen  circIiD£ral>outsorne  grass  and  \ms\\eH  \vv^\vT  *^>3^VTVii^ 


riw 


SoRttr  iMwStciS '  wifift; 


f  »t  K«ho  <"liff«  Bept^mber  £i-24.    OtM*  wim  w^n  at  Tcnehiio  WaA^ 

I  about.  tli«  oiUlilIe  of  Ao^Rt,  and  another  at  lilauk  Tank  Sepl*>niber  39^ 

I    Acdpitei  Telox.     Shaip-Aliicnnl  Itrnrk. 

I       Ti»]<^nilily  comniun  abont  San  Krancisco  Moontain,  aiid  at  the  Gnai 

I  ^afioti. 

I    Aocipiter  coopeil    Coopet'B  Hawk. 

Toltsrabl.v  coiumon,  |>arti<ui)acly  at  the  Grand  Cannn  of  tlieitelon 

wliviv  they  used  to  waicb  »  water  faolr.  (Marched  iitotionless  on  n  l 

buriiig  pine,  and  poati««  on  tbv  bjnia  that  camp  to  drJufa.    Shot  so  ol 

female  »t  Little  Spriug    A.agn^  J,  another  August  0  at  Kendi 

Pe<il£,  and  saw  several  others  almtit  the  mountainn. 

Aocipiter  atrlcapillas.    nnabitwt. 
I       Suvenil  Heeu  iiti  the  niotintaiti.    One  was  shot  and  another  sern  in  Hi 
I   act  of  drinking  at  Little  Spring,  at  the  lower  edge  of  the  Douglas  I 
I  belt.     Or.  Mearns  states  that  he  saw  aaimuiatnre Goshawk  a 
'    line  on  8au  Francisco  Mountain,  June  7,  1S87. 

Bat«o  borealts  caluma.     Western  R»I-tAil. 

A  few  probably  breed,  but  none  were  observed  until  August  ((, » 

tliey  suddenly  liccame  abnndani,  remaining  so  until  the  latter  part) 

Septtiniber.     I  have  never  seen  these  hawks  so  unwary.    They  i 
'  easily  approached  tuther  on  horseback  or  afoot,  and  many  were  sbntil 
I   tile  pines.    They  fed  principally  onChipmunk8(r«»itn-vWBerei'«iH»»ili 

Tainiax  IitteraJis),  and  oecasionally  captured  the  large  Abert'sSgnin 

(SciuriiK  aberti). 

Bnteo  UiieatuB  elegana.    KciMielliiHl  Uawlc 

A  s|)ecini<)uuf  tbisH  awk  was  collected  on  the  Little  Ooloratlo  by  KoD- 

nerly  and  Mollhausen  in  Novemlwr,  1853. 

Buteo  swaiusoni.    Sn-ninamrH  Hawk. 
Uare;  only  two  were  seen  daring  the  season.     One  of  these  was  si 

August  30. 

Aqulla  ctarysaetoB.     Ooldpn  Eaelc. 

The  Golden  Eagle  breeds  on  San  Francisco  Mountain,  where  Jlviil' 
I  often  seen.  An  sulnlt  wa^  shot  by  Vernon  Bailey,  August  28,  ati 
<  small  pool  of  very  cold  water  at  timber  line.  Its  stomach  coutaiafil 
I  the  reuiaini^  of  an  Abert'a  Squirrel  {Spiitrux  nl>erti).    On  the  moriUDCflf 

August  7,  a  little  after  daylight,  I  saw  two  Golden  Eagles  perched  JB 
I  till!  pines  near  Le  Honx  Spring,  watching  for  Prairie  Dogs.    Theyil- 

]i)uro4l  me  to  ride  luuler  the  trees  on  which  tliey  were  [lerohed. 
'  falflo  OMxioaiiaa,  Hrtirio  Fuloun. 
I  A  pair  of  these  Falcons  bad  their  neat  on  a  high  cliff  in  tho  crater  (^ 
I  the  main  jieakof  San  Francisco  Mountain, and  another  pair  bad  iwMtf- 
I  tiion  of  a  similar  ledge  on  Keiidrick  t'eak.  Their  loud  cries  may  I>» 
I  heani  a  long  lUsUvnce.  A  specimen  of  this  species  was  secured  by  Ken- 
[  ni-rly  and  Mollhausen  on  the  Little  ColoriKh)  in  November,  1353.  I 

I   FmIco  ooIiimbiirlnB.     Pillion  Hnwk,  I 

t     Afr.  K  .Sfi';iltenf4  wriles  ni«  that  \>c  »aw  l\\\RV\A'sV.At8au  Fniiwi**  ] 
■guMtoin.  near  Lo  tbanx  aprtpg,  atowttha  m^dAVa^M^A^tQiaft^^M 
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Faloo  sparveiinB.    S parro w  Hawk. 

Ahiimlaiit  throughout  the  pinon,  I>ii)<S  himI  spriir^'.  zones,  and  common 
in  parts  of  tlie  liesert  where  there  were  bushes  for  it  to  perch  on. 
FhhIs  principally  on  insects. 

Pandion  haliaetus  carolinensiB.    OHprey ;  FIhIi  Hawk. 

S(*en  twice  at  the  Grand  Caiion  about  the  middle  of  September. 

Aaio  ^^BonianuB.    Ijong-eared  Owl. 

Mr.  F.  Stephens  writes  me  that  lie  shot  a  specimen  of  this  species  at 
Ban  Fniucisco  Mountain,  near  Le  Bonx  Spring,  about  tlie  middle  of 
July.  1887. 

Megaacops  flammeoluB.    Flanimulated  Screech  Owl. 

At  3  oVlock  in  the  morning  of  September  13,  while  climbing  out  of 
the  Grand  Canon  of  the  Colorado  by  moonlight,  I  shot  one  of  these 
Owhi.  Its  stomach  contained  a  scorpion  and  some  beetles  and  other 
ioriects.    It  was  an  immature  female. 

Vjctala  acadica.    8aw-wlif>t  Owl. 

Dr.  Mearns  found  a  nest  of  this  owl  near  Little  Spring  and  secured 
the  female  parent.  The  nest  contained  one  egg  and  three  young,  but 
the  date  is  not  given. 

Bubo  virginiaiiUB  sataratUB.    Dnsky  Great  Horned  Owl. 

This  dark  form  of  the  Great  Horned  Owl  has  been  heretofore  regarded 
aa  limited  in  its  range  to  the  humid  spruce  forests  of  the  northwest 
coast  region  from  Oregon  to  Alaska,  and  thence  easterly  through  the 
Kreat  northern  spruce  forests  of  Canada  to  Labrador;  but  no  one  seems 
to  have  suspected  its  existence  in  the  Kocky  Mountains.  (Comparison 
of  San  Francisco  Mountain  specimens  with  the  U.  S.  National  Museum 
«erie,s  shows  that  they  pertain  to  this  form  and  diifer  widely  from  either 
B,  tirginianus  of  the  East,  or  B.  Hubarctkm  of  the  LMains  and  arid  lands 
rf  the  West. 

This  Owl  is  common  in  the  spruce  and  balsam  belts  of  San  Francisco 
Uouutain.  As]>ecimen  shot  at  the  brink  of  the  Grand  ('anon  of  the 
Oolorado  differs  from  the  mountain  specimens  in  having  considerable 
white  on  the  feet.  • 

A  Great  Homed  Owl  was  shot  at  Tanner's  Gulcli,  near  liJcho  Clifls, 
Ml  the  desert  of  the  Little  Colorado,  September  2.*5,  but  was  not  pre- 
serve«l. 

Speotyto  canicolaria  hypogsea.    H n  rro w  i  n  <;  O  w  1 . 

Founil  on  the  higher  mesas  of  the  Desert  of  the  Little  (Colorado,  oc- 
•apying  fleserte^l  burrows  of  Prairie  ])(»gs  {VynomyH  (innnisoni). 

Uaocidiom  gnoma.    Py^niy  Owl. 
Not  obtaineil  by  our  party.     Dr.  Mearns  n^cords  it  fi^om  San  Fran- 

iiiico  Mountain. 

leococcyz  califomianuB.    Road-rnnnor. 

Noc  observed  by  our  party.  I^M-orded  by  Dr.  Kennerly,  who  states 
hat  it  was  ^seen  oc<»isionally  during  the  winter  along  the  Little  Colo- 
Ado  Biver." 


f  Ceiyle  alcyoi 
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lyflslier  was  seen  at  TiinnBr'a  fTiilcU,  i\  few  niik-s  north  of 
Moencoiiie,  Septoiiiher  '2'i. 

Dryobates  tUIosub  hyloscopns.    Caliania's  Woodpockor. 
('ommon  in  the  pint-  bolt. 
P  Ficoides  ametlcanua  doraallB.    AlpiiioThrec-tood  Woodpeokirr. 

(Jommoii  it)  tbe  spruce  and  bnlsatn  belts.     A  female  was  nliot  lii^ 
I  up  on  tlif  mountain  Angunt  23,  feeding  a  fall-grown  5oan^.     A  few 
j  were  killed  as  low  as  tbe  upper  edge  of  tUe  pine  belt. 
I  Bphyrapicas  vaiiua  nuchalia.     Rcd-Jinpcil  SapBiickt'r. 

Owiirs  during  full  migration.     First  observed  Septeinl)er  19,  when 
Iprofesttor  Knowlton  shot  an  adult  male  near  Little  Spring.    Ttie  iieit 
Filay,  September  20, 1  sbot  an  immature  bird  in  the  cedars,  and  Septem- 
ber 23,  saw  another  at  Moa  Ave.     September  30,  Fi-ofeHHor  Knowlton. 
Hbot  iinotber  male  at  Little  Spring.    No  others  were  seen, 
Sphyrapicus  thyroldeuB.    WilliainMin'H  Snimiickor. 
Oommon  in  tbe  Douglasflr  belt  and  the  upper  part  of  the  pines;  prob- 
F  ably  breeds  in  the  aspens.     Both  .vonng  and  old  wore  shot.     ComoiaD 
I  In  the  pines  at  the  Grand  Canon  tbe  middle  of  September. 
MeliUieTpGB  torquatUB.     Lewis's  Woralin'ukur. 

Breeds  in  tbe  pinon  and  cedar  belt,  where  it  is  tolerably  common; 

may  bre«tl  in  the  lower  part  of  the  pine  area  also.     Bather  commou  at 

Canon  Spring  on  the  south  side  of  tbe  Grand  Canon,  where  small  lluclu 

[  came  to  drink  every  day  during  onr  stay,  about  the  middle  of  Septem- 

[  lier.     Young  were  shot  at  Turkey  Tanks  tbe  middleof  Augnst. 

Melauerpes  formicivorua  bairdl.    CaUfomiitti  W»ciil|>eRkor. 

Found  among  the  oaks  near  tbe  Grand  Canon  of  the  Colorado.    Sot 
seen  elsewhere. 
Colaptes  cafer.     RiMt-sbnlted  Flicker. 

Oommon  in  tbe  pines. 
FbalGenoptiluB  nuttalli  roor-will. 
A  colony  of  Poor-wills  inhabited  a  ledge  of  rocks  at  the  lower  edge 
.  of  the  balsam  belt,  near  Little  Spring.  They  began  calliug  just  atdusk 
every  evening.  A  young  was  shot  August  1,  ami  several  a4lnlt3  afto- 
ward.  A  single  Poor-will  was  seen  at  Tanner's  Crossing  on  the  Little 
Colorado,  but  wlietber  it  was  the  present  form  or  the  Frtiste*!  Poor-will 
{P}talwHojHUui<  mittalH  ititidaii)  is  uncertain.  The  same  doubt  pertiiitis 
to  epeoimeusfrom  the  Moki  villages  recorile«l  in  the  lleportof  tbelvW' 
Expedition. 
Chordailes  vlTBiniaaua  lienryl,    WRHtnrii  NIghtliawk. 

Common  about  tiie  monntaiu  in  sunnner,  and  on  the  Uesert 
Little  Colorado  in  August;  not  seen  at^r  the  middle  of  SeptemI 
Uicropus  melanoleucus,    Wliiio-tljruutoil  Swift, 

I-'louks  of  ^Vhite- throated  Swifts  were  seen  high  up  on  the  mi 
Land  eirding  over  the  higher  hnttes  in  Ani;ust  ami  the  varly 
Utmtwr.    Oiiv  wim  seen  at  the  titawd  (Jafxou  8o.vU;,mber  10. 
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plat7ceioii&    Broad- tailed  Hummingbird. 

ery  abundant  in  the  balsam  belt  and  tbe  apper  part  of  the  pine 
.  A  nest  containing  two  nearly  fledged  yonng  was  found  on  the 
>  of  a  Douglas  fir,  about  four  feet  from  the  ground,  July  31.  The 
icii>al  food  plant  of  this  Hummingbird  is  the  beautiful  scarlet  trum- 
flower  ^f  Pentsteman  barbatu^  torreyi.  During  the  latter  part  of  An- 
t  and  early  September,  after  it  had  ceased  flowering,  these  birds 
e  most  often  seen  in  the  beds  of  the  large  blue  larkspur  {Delphinium 
Hlorum).  They  wake  up  very  early  in  the  morning  and  go  to  water 
laylight  no  matter  how  cold  the  weather  is.  During  the  month  of 
^nst,  and  particularly  the  first  half  of  the  month,  when  the  morn- 
\  were  often  frosty,  hundreds  of  them  came  to  the  spring  to  drink 
bathe  at  break  of  day.  They  were  like  a  swarm  of  bees,  buzzing 
at  one's  head  and  darting  to  and  fro  in  every  direction.  The  air 
full  of  them.  They  would  drop  down  to  the  water,  dip  their  feet 
bellies,  and  rise  and  shoot  away  as  if  propelled  by  an  unseen  power, 
y  would  often  dart  at  the  face  of  an  intruder  as  if  bent  on  piercing 
eye  with  their  needle-like  bill,  and  then  poise  for  a  moment  almost 
bin  reach  before  tuniing,  when  they  were  again  lost  in  the  busy 
)ng.  Whether  this  act  was  prompted  by  curiosity  or  resentment  I 
(  not  able  to  ascertain.  Several  were  seen  at  the  summit  of  the 
intain  during  the  latter  part  of  August.  They  were  found  also  at 
Grand  Gaiion  of  the  Colorado,  September  12-15.  They  began  to 
re  the  mountain  during  the  first  week  in  September,  and  none  were 
1  after  the  middle  of  the  month. 

:hilaB  mfiiB.    Rafons  HummiDgbird. 

ommon  in  the  pines,  feeding  principally  on  PenMemon  barhatm  tor- 
.  Karely  seen  as  far  up  as  the  balsam  belt.  A  few  were  usually 
1  among  the  multitude  of  Broad-tailed  Bummers  at  Little  Spring 
"y  morning  in  August,  but  they  were  more  abundant  lower  down, 
r.  Mearns  reconls  Trochilus  alexandri  as  "a  summer  resident  in 
zone  of  Pinus  ponderosa^  (Auk,  July,  1890),  but  does  not  mention 
present  species. 

innas  vociferana.    Cassiu'H  Kingbird. 

ather  scarce.  A  few  pairs  breed  in  the  parks  In  the  pine  belt,  but 
species  is  much  more  common  in  the  cedar  heW  and  upper  levels  of 
Desert.  A  few  were  seen  at  the  Grand  Canon  <>f  the  Colorado  about 
middle  of  September. 

ymla  aaya.    Say'H  Pbu*be. 

ound  in  the  Desert  of  the  Little  Colorado  and  at  the  (Irand  Canon 
eptemlier,  frwiuenting  patches  of  greasewood  {Atriplex  caneHcena) 
16  former  locality,  and  sage-brush  (Artemtsia  tridentata)  in  thc»,  lat 
Also  common  in  the  bushes  bordering  the  Little  Colorado  at  Tan- 
4  Crossing,  September  21. 

bopna  borealia.    Oitvo-Hidod  Fl>'<'at<rbi;r. 

ommon  In  tbe  balsam  In^lt.    Several  IuhmMs  o?  >o\\\\\»  vjvx^i  lv)\x\v\ 
r  ia  AagoBt 
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It  is  noteworthy  that  Vontopws perlinar,  wliiuh  fn  uoiiiinoti  on  ihu  S»aU 
Uiitaliuii  iiiid  White  Mmintniiis,  was  nut  t'ounil  anywhere  m  tbeSw 
Frnncisco  Mouutaiu  region, 
ContopUB  rJchordBOiiii.     Wwtl*rii  Woml  Powee. 

Abundant  tliroughuut  llie  j>iuoa. 
Bmpidoiiax  difflcllla,     Weatcrn  Clyoti teller.  f 

CoiDinou  iu  tlie  pinets  and  in  tlie  lower  part  or  the  Itnlsnin  l)<>lt. 
ilmpidoiiaz  hanimondl.     Hiimmoiid's  Fl  yc  ale  liar. 

A  few  8pticiMien»  wt^re  taken  during  the  latter  part  of  Autinst. 
OtoeoriB  alpeatris  areuicola.     IloMirt  UiirniHl  I.nrk. 

Oornmoii  in  Hocks  in  tlie  parks  of  tlie  eodar  belt,  and  u>k'rably  uoiumon 
iu  the  H]>pBr  part  of  the  desert,  partioularly  iu  St^pteinber. 

Pica  pica  htidsouica.     Mat;|)ii.<, 

Not  observed  by  our  piirty  bnt  recorded  from  the  Little  Ooiorttilal? 
Kenuerly,  wlio  procnred  a  spec. men  tbero  December  8,  ItfoS. 
CjranociUa  etelleri  macrolopba.     Lurig-uw>it<"i  Jiiy, 

Abundant  during  August  in  the  balsam  and  ptne  beltt),  and  in  Sap. 
tentber  found  everywhere  from  timber  line  to  the  lower  partol'  the  cedar 
belt. 
Aphelocoma  n'oodliousei.    WoodhnnHe'a  Juy. 

Common  in  the  cedars  audpinon,  where  it  was  seen  at  Turkey  Tanki>i 
at  a  crater  east  of  O'Leary  peak,  and  at  the  Urand  Cailou  of  tbe  Oolo- 
mdo.     It  is  shy  and  difficnll  to  procure. 
Corvua  oorax  BinuatUB.     Rnvon. 

Common  on  the  Desert  of  the  Little  Coloraclo,  but  not  found  al>outtli« 
mountain.  Seen  along  the  Itio  Puereu,  the  Oolorudo  Chiquito,  Teiiebltd 
Wash,  and  Moencopie  Waab.  Pound  also  at  the  Grainl  Oaiion.  A  dock 
of  about  fltVy  individuals  was  seen  near  Hull  Spring  on  a  narrow  UmfFB* 
of  the  desert  whieli  projects  far  into  the  cedar  belt  between  Sau  Fta- 
Cisco  Mountain  and  the  Grand  Canon. 
CorruB  ameitcanus,    Cmw. 

Not  comniou.     A  flock  waa  usnally  found  in  the  uoighborboiHl  of  FW 
Moroni,  the  lieailqnarters  of  tbe  cattle  ranch. 
Plciconrus  oolumbianua.     Clarko'n  Xiitfiracker. 

IJrei'dK  commonly  iu  the  sprnce  l>elt,  iwcasionally  deHcendiug  Iwthe 
pines  in  Buuimer,  In  Septemlter,  when  tbe  pinou  nuts  wi-re  riptunD|!i 
it  came  down  from  the  mouutaiu  iu  tlocks  and  was  often  seen  in  (b> 
pinou  belt  with  the  I'inon  and  Woodhouse's  Jays.  At  the  saiuit  th* 
it  waa  t'onimon  at  tbe  uppermost  limit  of  tbe  dwarf  sprnce  of  the  sd^ 
alpine  zone 
Cyanocepbalus  cyaDocepbalna.    I'lrion  .l.'ky. 

Brewls  abundantly  throughout  I  be  pinon  bell,of  wbioh  itis 
most  eharactcrtHtic  s|>ecies.  Always  xeen  iu  flocks ;  very  doI 
A«alaliiH  |>liuiiactiuB.     Ittii-wiiiKc^l  Illnckliinl. 

•coiilwl  b.v  Wiiodhonw,  who  says  of  it:  "I  found  tbeiu 
iSaH  Fiwifisi'ji  Miuiiitatu,  m-ai'  tbe  Lagnna  ICnematto." 
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Itnmella  neg^lecta.    Wenteru  Meailowlark. 

A  few  pairs  breed  in  the  parks  of  tlie  lower  part  of  the  pine  zone.  In 
he  latter  part  of  September  it  was  tolerably  common  in  the  nei^hbor- 
io<m1  of  Moa  Ave,  near  the  north  end  of  the  Desert  of  the  Little  Colo- 
rado, and  also  between  Black  Tank  and  the  ce<lar  belt  on  the  west  side 
of  the  desert    None  were  seen  in  the  desert  proper. 

IcteniB  ballockl     BuUcxik's  Oriolu. 

Shot  an  immature  bird  in  some  tall  bushes  bordering  the  Little  Colo. 
r«ulo  at  Grand  Falls,.  August  14. 
Scolecophagus  cyanooephalus.    Brew&r*8  Blackbird. 

Tolerably  common  about  Flagstaff, and  seen  occasionally  in  the  cedar 
belt  and  in  some  of  the  parks  in  the  pine  belt.  Several  were  seen  in  a 
biMby  place  near  a  spring  at  the  south  end  of  Echo  Clilis,  September 
22,  and  the  species  was  common  in  the  rushes  in  Tanner's  Gulch,  north 
of  Moencopie,  the  last  week  in  September. 

CoccothransteB  vespertdna.    £veniug  GroHbeak. 

Hreetls  in  the  sprui^e.  An  adult  female  was  killed  at  Le  lioux  Sj)ring, 
July  29.  The  skin  of  her  belly  was  thick  and  gelatinous,  showing  that 
8he  had  only  recently  left  the  nest.  Another  was  seen  near  Le  lioux 
Spring,  August  7,  and  an  adult  male  was  seen  at  Little  Spring  Septem- 
ber?. 

CarpodacoB  mexicaniiB  frontalis.    ITonse  Finch. 

Occasionally  seen  in  small  flocks  in  the  pines.  When  camped  at  the 
Grand  Canon  of  the  Colorado  during  the  middle  of  September,  small 
flocks  of  this  species  came  to  a  pool  to  drink  every  day. 

Iioxia  cnrviroBtra  Btiicklandi.    Mexican  CroosbiU. 

Tolerably  common  in  the  balsam  belt,  coming  down  into  the  pines  in 
tiie  latter  part  of  summer.  They  may  breed  in  the  [)ineN  in  eiirly  spring 
when  the  mountain  is  covered  with  snow.  During  our  stay  at  the  (iiand 
Cauou,  about  the  middle  of  September,  they  used  to  come  every  day  to 
a  small  pool  to  drink. 

Spiniis  psaltria.    Arkansas  Gobirnu'b. 

Not  common ;  a  few  were  seen  from  time  to  time  in  the  pines  and  at 
the  Grand  Canon. 

Spinas  psaltria  arizonae.    Arizona  Gohltinch. 

A  few  were  seen  at  Flagstaff  in  September. 

Bpinns  pinus.    Pino  Siskin. 

Common  in  the  balsam  belt,  where  it  breeds;  common  in  the  pines 
luring  the  latter  part  of  summer. 

Pooc^Dtes  gramineus  confinis.     Western  Vesper  Sparrow. 

Common  in  the  parks  in  the  pine  belt  and  thence  (h>wn  to  the  upper 
evels  of  the  desert.  Common  at  the  Grand  Canon  September  10-lG. 
Several  were  seen  along  the  upper  part  of  M<KMicopie  Wash  during  the 
liter  part  of  September. 

kwr*^^^*^"*"* sandwlcheusis  alaudinus.     \V»Kt4'rii  Savaini^i  Sparrow. 

Foauil  neaur  Echo  (Jlift's  l;.te  in  SeptemlM*r.    Not  uoV^a\  ^\)«tty;\\vTVN. 
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Chondeetes  gtamiuacus  atrigatus,    Woetein  I.iirh  Simm>n'. 

Common  in  the  opeii  parks  In  tlie  cedar  belt  and  occasionally  fouud 
ill  the  park8  in  the  piiifs. 
Zonotiicbia  leucophiyB.     WliiW-crowued  Spunow. 

Shot  at  the  Grand  Canon  the  middle  of  September.     First  shot  at  tlit 
mountain  September  19;  afterwards  tolerably  common. 
Zonotrichia  intermedia.     Iiiti-rmpdistp  Sparrow. 

Common  during  migration.     The  first  was  shot  in  tlic  pine  licit,  near 
Little  Sprin;;,  Aagnat  31 ;  afterward  it  was  tolerable  eomiuou  until  tt 
end  of  September. 
Spizella  BocialiB  ariEonfe,     Wc«tvrii  CbippiuK  Sparrow. 

Abuiiilant  throughout  the  pines  and  cedars. 
Spisella  monticola.    Tree  Sparrow. 

This  Species  is  a  winter  visitant  from  the  far  north  and  had  m 
arrived  at  the  time  of  my  departure.     Dr.  Keniierly  found  it  in! 
ber  on   the  Little  Colorado,  "feeding  u|,>on  the  seeds  of  the  graf 
and  weeds  that  grow  along  the  valley." 
Spisella  bievrerl.     Ucewor'H  Spurruw. 

Common  on  the  Desert  of  the  Little  Colorado  in  summer,  aud  foanl 
also  in  the  eedar  belt  in  early  antumn.     This  spcotes  and  Amphii^ 
bilineata  were  almost  the  only  birds  fbaud  on  the  Painted  Desert  propti 
in  August. 
Junco  byemalfa  oreeonus.    Oregon  Jnnco. 

A  fall  migrant,  not  seen  until  September  li'2,  after  which  a  few  w 
seen. 
Jimco  cauioepa.    Graj-beadod  Jaaco. 

Woodhouse  described  Junco  canicqts  in  1852  from  several  speoJoii 
taken  at  different  localities  as  wide  apart  as  Mexico,  Texas,  aud  S 
Frauciseo  Mountain.  The  bird  from  the  latter  locality  is  au  iuim&turt 
female  iu  fall  pUiinage  (collected  October  14, 1851).  It  is  uot  the 
Bpecies  as  the  males  describeil  on  the  same  page.  The  latter  (H»iie  Ant 
m  the  descriptiou  and  I  believe  them  to  be  Junco  cinereuji  Swainituu 
Junco  ciaert'Hg  palliatus  Ridgway. 
Junco  oinereuB  doraalls.    Kl<iI  bavkui]  Juquu. 

Breeds  iibundaiitly  tbrongbout  the  upper  levels  of  the  pine  plakU 
region  and  iu  the  balsam  and  spruce  belts.  At  San  Fraucixco  Mount' 
ain  in  summer  it  ix  the  commonest  species  of  bird  alter  Sitln  pyymat, 
and  it  was  still  abundant  when  wo  left  the  uiuuutain,  October  1.  Spotted 
young  were  taken  throughout  August. 
Ampbinpisa  blUueata.    HI nck-t limited  Di'Hr<rt  S|iarrow, 

Tolerably  common  on  the  Desert  of  the  Little  Culonwiu;  not 
elsewhere. 
AmptUapiaa  beUi  nevadenaia.    Sagi^  Sparrow , 

A  vjiolted  young  was  shot  on  the  edge  of  a  lichl  uear  Flagstaff  July 
Others   were  »v.on  ahiug  tho  DeHert  of  Mm  Little  Colorado  alid  ■> 
^tJM'Orniul  Ihtrmu.     It  probalilj' s\«'i»V*  U\^?  \n\\«Iv  yuar  ou  Uih  iluiert, 
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kf  Dr.  Kennerly  states  that  he  foaud  it  ^^  in  the  month  of  December 
along  the  Little  Colorado  Biver.  wherever  the  weeds  and  bushes  were 
thick." 

Peocsea  mficaps  bovcardL    Boncard's  Sparrow. 

CoQimon  in  the  Grand  Caiion,  where  several  were  shot ;  foand  also 
)D  the  Desert  of  the  Little  Colorado. 

Ilelospiaa  faaciata  fidlaz.    Desert  Song  Sparrow. 

This  subspecies  was  shot  at  the  Grand  Caiion  of  the  Colorado  and 
ilou^  Echo  Cliffs,  near  Moencopie. 

ielosplsa  Cudata  montana.    MonDtain  Song  Sparrow. 

Two  specimens  of  this  subspecies  were  shot  at  Little  Spring  Sep- 
emlxfr  6,  and  another  September  27.  Others  were  seen  near  the  same 
ocality  during  the  latter  part  of  August. 

feloqpisa  linoolni.    Lincoln's  Sparrow. 

Tolerably  common  in  weeds  in  the  pine  belt  early  in  September;  first 
ibot  September  7.  Two  were  shot  and  others  seen  at  the  Grand  Caiion 
ibont  the  middle  of  September. 

Jaaaerella  iliaca  achistacea.    Slate-oolored  Sparrow. 

Dr.  Leonhard  Stejneger  shot  one  at  the  north  foot  of  San  Francisco 
fountain  September  29.    No  others  were  seen. 

'^iQo  maculatoa  megalonyx  f    Sparred  Tow  bee. 

Several  were  seen  in  the  scrub-oak  at  the  Grand  Canon  of  the  Col- 
nrado  about  the  middle  of  September. 

Hpilo  chlomms.    Green-taileil  Towhee. 

Common  in  the  pines  during  migration,  and  also  in  the  bushes  along 
:he  Little  Colorado.  It  probably  breeds  near  the  mountain,  where  an 
nmature  bird  was  shot  in  the  pines  August  5. 

This  species  was  very  abundant  at  the  Grand  Canon  of  the  Colorado 
loring  the  middle  of  September,  and  its  habit  of  searching  for  fooil  on 
the  ground  led  to  the  death  of  several  individuals  which  got  into  our 
taps  set  for  Mice  and  other  small  mammals.  It  was  seen  at  Echo 
Cliffs  late  in  September. 

BaUa  melanocephala.    Black-headed  Grosbeak. 

Several  were  shot  in  the  pines.  It  was  rather  common  at  the  Grand 
Cauon  of  the  Colorado  about  the  middle  of  September. 

Piruisa  ladoviclana.    Louisiana  Tanagor. 

Breeds  commonly  in  the  balsam  belt,  where  both  young  and  old  were 
taken  in  early  August  They  were  in  the  habit  of  coming  to  Little 
Spring  to  drink  every  morning  during  the  early  part  of  our  stay.  A 
roang  of  the  year  was  shot  in  the  Grand  Caiion,  September  13. 

nranga  hepatica.    Hepatic  Tanager. 

Probably  breeds  in  the  lower  levels  of  the  pine  belt  east  of  O'Leary 
'eak,  where  an  adult  male  was  shot  and  others  seen  September  4  and 
ii  An  immature  male  was  shot  in  the  pines  near  Little  Spring  August 
1,  and  an  adult  female  September  7. 

The  first  specimen  of  the  Hepatic  Tanager  se<*.ured  wilVwv  l\i^  \3\vvVfi\ 
SOI— No.  3 7 
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BtateB  was  Uillwi  at  Sau  Fr;tin!i8(ro  Moniilaiii  by  Dr.  8,  W,  WoodlioUHc, 
naturalist  of  tlie  Sitgrtiavoa  Es|>o<litioa,  in  October,  I85I.  Dr.  C.  B.  t 
Kennerly  states  tliat  Le  aaw  it  at  Hau  Francisco  Moaiitaiu  in  December, 
1853. 
Progne  enbis,     Martiu. 

Dr.  Meavnu  records  this  specioa  as  cotnmoii  in  tlio  pine  iilivteau  rpgioii. 
We  did  not  find  it. 
Petrochelidou  Iniiifrona.    Cliff  Swallow. 

tievcral  were  Heeii  at  Grand  Falls,  on  tbe  Little  Colorado,  Au^st  U, 
and  a  number  of  deserted  iieata  were  found  on  tlie  saudstone  cliib  tn 

»the  oast  baiik  oi  tbe  river.     Not  seen  elsewbere. 
ClielidOD  eiythrogaatei,     Kuril  Swallow. 
Sureral  were  seen  at  Tanner's  Gulcb,  nortli  of  MueucopierSeptoinbdr 
24. 
Taobycineta  thalBBsina.    Violet-jpnon  Swallow. 
Common,  particularly  in  tbe  parks  of  tbo  pine  plateau. 
Ampelia  cedrorum.    Cednr  WaswiDg. 

One  was  sbot,  and  several  were  seen  at  different  times  near  apoolDfli 
tbe  edge  of  llio  Grand  Oanon  about  tbe  middle  of  September. 
LaniuB  ladovicianus  ezcnbi  tori  dee.    Wtiite-rLiniped  Shtlki'. 

Uoninion  on  tlie  greasewood  plains  of  tbe  desert  of  the  Little  Oolorada 

Two  were  seen  in  tbe  sage-brusb  and  cbaparral  at  tbe  Grand  Cail0S> 

and  one  in  a  park  io  the  pine  belt.  ^^ 

Vireo  gUviiB  awaiiisaiil.     Wt-yluru  W:irtiliij^  VirL-o.  ^H 

Coiuuion  in  the  pines.  ^H 

tVlreo  BoUtariue  cassluil.    Caaain's  Vlrvo.  ^^M 

Common  in  tbe  pines  during  fall  migration ;  first  ebot  Augna^H 
Two  were  shot  at  the  Grand  Canon  tbe  middle  of  September.  ^M 

Tireo  aolitarius  plumbeus.     Pliiiabooua  Vireo.  ^H 

Tolerably  eoiiimon  ;  first  shot  August  31.     Mr.  F.  8(epbenB  W^| 
me  tbat  he  sbot  a  specimen  of  Ibis  s|iecies  and  saw  others  nei^| 
^^     Bons  Spring  abont  the  middle  of  July,  1887,  "^M 

^K     Vireo  vlclnlor.      Gray  Vireo,  ^H 

^H        Tbis  species  was  not  found  except  at  tbe  Grand  Cailon  of  the  Ooloj^l 
^r    where  a  male  was  shot  in  a  piSon  September  14.  ^H 

HelmiuthopMla  virginlie.    Virgiuia'x  Warblur.  ^H 

Specimens  were  shot  in  the  pines  July  28  and  August  17.  ^H 

Helmlnthophila  ruficapilla  gutturalia.    Citluveras  Wiuliler.  ^H 

Abundant  during  the  latter  part  of  August,  particularly  in  ti^^| 
pens;  found  also  as  high  np  on  the  mountain  as  tbe  timber.lliiQ|S^| 
Betmiutfaophlia  celata  luteacena.    Lutescunt  Warbler.'  ^H 

A  few  were  sbot  from  August  29  to  Septeni1>er  18,  mostly  in  tb^H 
pines  and  aspens.  ^H 

DendTOica  eestlva.    Yollow  Warliler.  ^| 

^B        Shot  near  Little  Spring  August  13,  Angnst  21),  and  September  & 
^HJZWflrab/y  ooinaioii  in  the  cottonvrnotVa  a,\oQ^  ^e  \AuV«  Colorado  Kinr 
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in  AagiiBL  Several  were  seen  in  a  patcb  of  reeds  along  Tenebito  Wash 
in  the  desert,  far  from  any  trees,  Angast  17 ;  and  in  a  thicket  of  bnshes 
near  a  spring  at  the  foot  of  Echo  GlifiEs  late  in  September. 

Dendrolca  andabonL    Andnbon's  Warblor. 

Breeds  abundantly  in  the  balsam  belt;  common  in  migration  through- 
Nit  the  timber-covered  portions  of  the  region. 

)endroica  sracisD.    Graoe'H  Warbler. 

First  shot  at  the  mountain  August  12,  and  in  the  cedar  belt  August 
3;  afterward  a  few  were  taken  in  the  pines ;  not  seen  after  the  last 
reek  in  Angust. 

)endroica  nigreaoana.    Blaok-throatod  Gray  V^arbler. 

First  shot  August  12  in  the  pines;  common  until  the  middle  of  Sep- 
ember.  Found  on  the  mountain  as  high  as  timber  lino,  and  also  at 
be  Grand  Gaiion  of  the  Colorado. 

kadrakcm.  townaendL    TowDsend'a  Warbler. 

Fix>t  shot  on  the  mountain  August  21  ;  became  common  about 
Loguist  28,  and  disappeared  early  in  September.  Found  from  the  pines 
othe  upper  part  of  the  timber-line  zone.  Shot  at*  the  Grand  Cailon 
September  14. 

)androica  ocoidentalla.    Hermit  Warblor. 

Common  during  fall  migration,  particularly  from  August  23  to  Sop- 
iember  1  in  the  timber-line  zone.  A  few  were  killed  as  low  down  as 
tbe  pines. 

leoChlypia  macgUUvrayi.    Macgillivray's  Warbler. 

ODe  was  seen  at  the  base  of  Mount  Kendrick  August  G,  and  a  female 
wu  shot  near  Little  Spring  August  14.  No  others  were  observed  until 
Angust  22,  when  the  species  was  tolerably  common  for  a  few  days  in 
some  undergrowth  along  the  edge  of  one  of  the  parks  in  the  pine  belt. 
Fhree  were  shot  and  others  seen  in  the  Grand  Canon  September  12 
uidl3. 

Beothlypis  trichaa  ocoidentalla.    Western  Yellow-throat. 

One  was  shot  and  several  seen  in  Kome  thick  woimIh  in  the  pine  bolt 
An^iKt  31,  and  others  were  shot  in  the  Grand  Canon  of  the  Colorado 
September  12  and  14. 

BrlFania  paailla.    Wilson's  Warbler. 

Abundant  on  the  mountain  during  migration ;  first  taken  August  14; 
loon  became  abundant,  outnumbering  all  the  other  WarbleiK;  became 
icarce  about  the  end  of  August;  last  seen  early  in  September. 

Uthns  penaUvanicuB.    Ainerican  Pipit ;  Titlark. 

Probably  breeds  in  the  neighborhood  of  timber  line  on  San  Francisco 
Coontain,  where  it  was  shot  by  Mr.  l^ailey  Angust  23.  During  migra* 
loo  It  was  seen  at  other  pLices,  and  came  to  water  at  the  little  crater 
ike  called  Walker  Lake,  September  18, 22,  and  25.  SevtTal  were  seen 
t  Moa  Ave,  near  the  south  end  of  Echo  Cliffs,  the  \a&l  ^«i!k\\i^\\^^- 
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OroecoptcB  moii*:aiiua.    Sugo  Thrasher. 

Occurs  spariugiy  on  tLe  Dusortof  the  Little  Ooloradu;  hardly  mon 
"lUaii  half  a  dozen  iudividualB  were  scon  altogelhcr. 
MimaB  polyglottos.     Mockingbird, 

Common  at  Grand  Falls,  on  the  Little  Colorado. 
Haiporhfaobna  sp.— t 

Two  Thrashers  were  seen  in  the  iipi)6P  part  of  the  Desert  of  tli« 
Little  Ooloratlo  about  the  mitldle  of  AuguHt,  but  they  were  so  aUy  tblt 
I  was  unable  to  a[)]>roach  within  Bhootiog  dtstauce,  aad  coQdeqnetitlf 
could  not  determine  the  species, 
Balplnctea  obsoletas.    Rook  Wren. 

Common  about  rocky  exposures  everywhere  from  the  Desert  of  Ha 
Little  Colitrado  up  to  the  top  of  San  Francisco  Mouataiu,  aud  alMi  it 
iLe  Grand  Canon  of  the  Colorado. 
Catheipes  mexicauuB  consperaua.  CaSnii  Wrcu. 

Tolerably  coutiuon  in  the  Grand  Oanun  and  in  the  Canon  of  the  Little 
Colorado,  where  its  marvelous  song  echoes  and  reechoes  outU  ib( 
towering  cliETs  fairl.v;  ring.  One  was  shot  on  a  ledge  ou  the  north  side ; 
of  San  Fraucisoo  Mountain  August  22,  aud  several  were  mei\  ainoag 
the  lava  rocks  on  the  west  side  of  the  desert  September  21  aud  26. 

Trogiodytes  aedon  aztecus.     Wuetuni  HuiiBe  Wren. 

Tolerably  counnon  about  the  bottom  of  the  Douglas  flr  belt  in  aani- 
mer.    Common  in  linsbes  borderint;  the  Little  Colorado  during  the  lit- 
ter part  of  September. 
Clstotboru*  palustiia,     Loug-biUed  Marsh  Wrou. 

Commou  in  the  tall  rushes  in  Tanner's  pond,  a  few  miles  north  of 
Moeiicopie. 
Certhla  fatnUiaris  montana.    Hockj-  Mouninin  Creeper. 

Tolerably  eomuiou  in  the  Douglns  fir  belt  and  the  upper  part  of  the 
ptoe  belt. 
Sltta  caroUaeosls  aouleata.     Slender-billed  Nathutch. 

Tolerably  common  in  the  tail  pines  and  balsams;  found  also  ul  tbe 
Gniud  Caiiou  tlnriug  the  middle  of  September. 
Sitta  caaadenala.     llod-bultiei!  Nutliutub. 

Becoi-ded  by  Dr.  Mearus  from  Sau  Francisco  Mnuutaiii ;  not  secareil 
by  us. 
Bltta  pjginaBa.    PytEiny  Niithntch. 

The  most  abundant  and  charaateristic  bird  of  the  pine  belt,  to  vrbidi 
it  is  probably  restricted  during  the  breeding  season.     In  th»  fall  t 
ranges  up  through  the  Douglas  Ar  zone.     It  commonly  moves  iu  snuO 
Hooks,  auil  is  one  of  the  mott  familiar  anil  affectiouato  of  btnla. 
Parus  Inomatna  giiaeua.    Gra;  Titniouae. 

Breeds  commonly  iu  the  pifion  belt,  to  which  it  seems  to  Iw  rmtrtnwl 
.  aud  in  which  it  was  encouutored  at  various  points  from  Tarkvy  Tnokl   I 
k  to  tbe  Grand  Oaiiou. 
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Ftfos  gambeU.    MonnuLiD^hiokaciftei^ 

Breetls  abundantly  in  4;h6  spruce  and^  fir  zones,  and  is  tolerabTy  com- 
moo  in  the  pines  during  the  latter  part  of  August  and  September.        * 

Pultripams  plnmbeuA.    Lead-colored  Bush-tit. 

Tolerably  common  in  the  piiion  belt;  not  seen  elsewhere. 

This  species  was  described  by  Baird  from  specimens  collected  along 
the  Little  Colorado  by  Kennerly  and  Mollhausen  in  November,  1853.  Dr. 
KeDuerly  states  that  it  was  found  in  large  flocks  among  the  scattered 
bashes  along  the  river. 

RegnliM  satrapa.    Golden-crowned  Kinglet. 

Not  observed  by  us,  but  recorde<l  by  Woodhouse  from  San  Francisco 
Hoaotain,  where  he  found  it  in  October,  1851,  associated  with  B.  calen- 
inla  and  Parus  gambeli. 
Begnlna  calendula.    Ruby-crowned  Kinglet. 

Common  on  the  mountain,  where  it  breeds  in  the  spruce  belt.  It  was 
tolerably  common  at  the  Grand  Caiion  the  middle  of  September. 

PoUoptila  caBmlea.    Bine-gray  Gnatcatcber. 

Common  in  the  cedar  belt  and  at  the  Grand  Caiion  of  the  Colorado. 
Two  were  seen  in  the  greasewood  along  Moencopie  Wash,  late  in  Sep- 
tember. 

Myadeates  townaendil    Townsend's  Solitaire. 

Breeds  in  the  Boreal  zones  of  Siin  Francisco  Mountain  and  Kendrick 
Peak.  A  spotted  young  was  shot  on  Kendrick  Peak,  August  25.  Dur- 
ing migration  it  was  seen  as  low  as  the  cedar  belt  (September  IG). 

Tordns  aonalaschkaD  aadubonL    Audubon's  Hermit  Thrush. 

Bree<ls  abundantly  throughout  the  spruce  and  Douglas  fir  zones. 
Spotted  young  were  shot  August  1. 

Hernia  mi^ratoria  propinqua.    Western  Robin. 

Ot-casioually  seen  in  the  pines  and  along  the  lower  part  of  the  fir  belt. 
A  few  were  seen  at  Grand  Falls  on  the  Little  Colorado  the  middle  of 
August,  and  it  was  tolerably  common  at  the  Grand  Caiion  of  the  Colo- 
ndo  the  middle  of  September. 

ttalia  mezicaiia.    Western  Bluebird. 

Breeds  abundantly  in  the  pines,  and  was  common  in  the  cedars  and 
pifion  in  early  autumn. 

BfadSa  arctlca.    Blouutain  ninebird. 

Breeds  sparingly;  rare  until  September  5,  when  it  suddenly  became 
ftbandant;  afterward  seen  at  frequent  intervals  until  the  end  of  the 
BKiQth,  principally  in  the  cedars. 
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PART  V.-ANNOTATED  LIST  OF  REPTILES  AND  BATRACHIANS  COL- 
LECTED BY  DR.  C.  HART  MERRIAM  AND  VERNON  BAILEY  ON  THE 
SAN  FRANCISCO  MOUNTAIN  PLATEAU  AND  DESERT  OF  THE  LITTLE 
COLORADO,  ARIZONA,  WITH  DESCRIPTIONS  OF  NEW  SPECIES. 


By  Leonhabd  {Stejnegeb. 


Orotaphytas  baileyi  sp.  no  v.    Plate  xii,  lig.  1. 

Diagnosis. — Similar  to  C.  collaris  in  coloration,  but  with  at  least  two 
rows  of  iuterorbital  scutellse;  supraoculars  smaller;  bead  narrower, 
and  snout  longer. 

Habitat — Western  New  Mexico,  Arizona,  Utab,  Nevada,  and  nortbern 
l^fexico. 

Tj^. — U.  S.  National  Museum  No.  16821 ;  Painted  Desert,  Little 
Colorado  Eiver,  Arizona ;  September  26,  1889 ;  Dr.  C.  Hart  Merriam 
and  V.  Bailey,  coll. 
Sfnonymy. — Crotaphytus  collaris  Auct.  part  nee  Say. 

Crotaphytus  collaris  var.  Bocourt,  Miss.  Scientif.  Mexique, 
Zool.,  Bept.,  3  livr.,  p.  155,  pi.  xvii  bis,  figs.  6,  Ga  (1874). 

Bocourt  seems  to  bave  been  tbe  first  to  notice  tbe  difference  in  tbe 
ncatellation  and  proportions  of  tbe  beads  of  tbe  typical  Crotaphytus  col- 
laris and  tbe  form  bere  named  C.  haileyij  but  owing  to  tbe  fact  tbat  be 
only  possessed  a  single  specimen  of  tbe  latter,  witb  somcwbat  uncer- 
tain locality  (^^  Mexico")  be  failed  to  recognize  tbe  full  significance  of 
the  characters  he  so  admirably  describes  and  figures.  The  general 
similarity  in  the  very  striking  coloration  which  in  both  forms  is  equally 
variable  seems  to  bave  overshadowed  the  structural  distinction  be- 
tween them. 

The  type  of  Say's  Agama  collaris  came  from  tbe  Verdigris  River,  near 
its  junction  with  the  Neosho  River,  Creek  Nation,  Indian  Territory.  I 
have  therefore  selected  a  specimen  collected  at  tbe  Verdigris  River  (U. 
S.  National  Museum,  No.  93G8)  for  comparison  and  illustration  as  typi- 
cal of  the  species.    (See  id.  xii,  fig.  2.) 

Tbe  differences  between  tbe  two  forms  are  so  well  expressed  in  the 
flgares  accompanying  this  paper  tbat  a  detailed  description  is  quite  un- 
necessary. Snffice  it  to  say  tbat  I  bave  t'ouud  these  cbaracters  to  bold 
good  in  a  collection  of  over  seventy  specimens  from  nearly  thirty  dif- 
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ferent  localities  iu  the  West,  due  cousiileration  being  given  to  iiidivid' 
ual  rariation. 

If  we  plot  on  a  map  the  exact  localities  from  which  we  have  nn- 
doubted  Bpeciinons  (»ee  map,  pi.  xiil)  we  shall  find  tliat  onr  specimens 
of  G.  collaria  hall  froju  Kanuiv-i,  Indian  Territory,  Arkansas,  Texa8,aDd 
eastern  New  Mexico,  while  s|iectmens  of  C.  bailej/i,  with  detiiiite  locali- 
ties, are  at  liomu  in  the  weslerii  portioiiof  the  latli^r  territory,  in  ArizuaH. 
Nevada,  and  uorthem  Mexico,  It  will  be  seen  that  the  two  fonbscome 
very  close  together  in  New  Mexico,  but  they  belong  to  two  difierfjit 
drainage  systems,  at  least  in  the  northern  portiou  of  the  ten'ilory,  uid 
I  do  not  believe  that  both  will  be  foond  anywhere  iu  the  Mame  locnllt?. 
■There  can  conseqaently  be  no  doabt  that  both  forms  are  snbspeciH 
of  the  same  species,  but  whether  the  form  now  named  for  tlie  find 
lime  should  receive  a  trinoininal  appelhitiou  or  not  is  quite  auothct 
thing,  depending,  according  to  the  code  of  zoological  nonienclatun 
adojittid  by  the  American  Ornithologists'  Union,*  wbioli  I  adhere  to  id 
all  my  writings,  npon  the  qnestiou  whether  the  two  forms  are  "  noir 
known  to  intergrade"  or  not, 

lo  the  collection  before  me  there  are  a  few  specimens  which  preiient 
features  which  at  flrtit  sight  might  seem  to  indicate  intergradation. 
Thns  No.  2725,  collected  by  Dr.  Kennerly  "between  I^os  Angeles  anil 
Rio  Grande,"  and  one  of  the  specimens  of  No.  4958,  Pecos  River, 
Toxas,  Captain  Pope,  are  quite  alike  as  far  as  the  interorbital  scutelia- 
tion  is  concerned,  and  neither  are  typical  in  this  respect,  inasmacU  w 
IhxIi  have  a  large  interorbital,  with  a  nitnuto  scale  on  the  edge  of  it 
instead  of  either  a  large  single  one,  or  two  smaller  of  equal  size;  but  A 
conipiirison  of  the  two  specimens  shows  at  once  thiit  the  first  uientiuned 
one  with  the  elongated  snout  belongs  to  C.  baiJeyi,  while  the  latter  doa 
not  materially  differ  from  the  two  typical  C.  callariH  in  the  same  bnttlc 
A.  specimen  of  No.  2715  is  in  every  way  similar  to  Dr.  Eenueri;'! 
0. liaileyi  jast  referred  lo;  two  others  in  the  same  bottle  tteem  W  b* 
typical  of  this  form,  while  the  remaining  two  are  typical  C.  colUKrii- 
These  specimens  were  collected  by  Mollhansen,  under  Lieutenant  Whip- 
ple, *' near  Canadian,"  but  it  is  quite  signifioiut  that  he  crossed  ftm 
the  Canadian  Kiver  into  the  territory  exclusively  inhabited  by  ouroe* 
form,  cousequently  across  the  boundary  between  the  two- 
It  is  quite  posoilde  that  intergradation  takets  place,  especially  in 
BOUtJierii  New  Mexico  east  of  the  Rio  Grande,  but  until  the  fact  shall 
have  been  proved  conclusively  I  refuse  to  adopt  a  clamcy  triooniinal. 
So  far  I  Lave  been  unable  to  establish  siuy  diQ'erent^e  in  color  between 
the  two  forms,  thongli  at  one  time  I  thought  that  0.  Itaileyi  bad  a  hitttf 
cteve]ope<l  black  collar  usually  connected  ou  the  neck,  hat  the  t^xoep- 
I  tions  are  too  many  to  make  tliis  tendency  available  as  a  character. 

'C&nnn  si,  Tlin  Cotto  or  Noiunnulaiiiro.  nte.,  adi*|itucl  t>y  llic  Aiuerioan  On 
;  fifto*  Vaiou.    »ew  York,  l<m. 
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DniiDg  the  second  trip  across  the  Painted  Desert  (September  21  to 
&)y  Dr.  Merriam  collected  seven  specimens  (Nos.  15821  to  15827)  of 
arioQS  sizes  near  the  Little  Colorado  River.  Several  of  them  were 
nite  fresh  when  brought  to  camp,  and  I  had  the  opportunity  to  make 
.  color  sketch  and  the  following  description  fromayoang  individual 
No.  15834),  the  color  designations  referring  to  Bidgway's  ^^  Nomen- 
latare: " 

Head  above  pale  sepia,  inclining  to  clay  color ;  anterior  portion  of 
ipper  neck  in  front  of  the  first  black  collar  pale  blue,  with  several  lon- 
[itadinal  marks  of  ^ coral  red;'  space  between  the  two  black  collars 
tale  *  oil  green,'  with  a  narrow  transverse  collar  of  coral  red ;  ground 
olor  of  back  dull  oil  green,  fading  posteriorly  on  hind  legs  and  tail  to 
^grayish  ^pea  green,'  the  back  densely  covered  with  rather  large  dark 
nrayish  olive  blotches,  which  only  allow  the  ground  color  to 'show 
broQgh  as  a  fine  reticulation ;  the  second  black  collar  bordered  poste- 
iorly  with  a  wide  line  of  *  lemon-yellow,'  the  back  being  crossed  by 
ive  similar  lines,  fading  posteriorly  and  more  or  less  alternating  on  the 
ateral  halves  of  the  body;  tail  with  transverse  bars  of  dark  grayish 
^rown ;  fore  legs  above  ^  apple  green,'  nearly  yellow  on  the  hand  and 
aJDtly  barred  with  the  latter  color;  under  surface  pale  greenish  white, 
talms  slightly  pinkish,  tail  nearly  white.  Tongue  deep  pink;  pharynx 
»lackish  carmine;  palate  ultramarine  blue.  Iris  brassy  greenish-yel- 
aw. 

^otaphytus  wislisenii  B.  &  G. 

The  only  specimen  was  collected  near  the  Great  Falls  of  Little  Colo- 
ado  Biver,  August  18  (U.  S.  Nat.  Mus.,  No.  15820.)  It  is  a  full-grown 
Bmale  of  the  typical  form.* 


*  A  comparisoo  of  Dr.  Merriam's  specimen  with  the  material  in*  the  National  Ma- 
:Qm,  more  than  aeventy  specimens,  led  to  the  discovery  that  those  of  the  Pacific 
rovince  from  oentnJ  Califoniia  northwards  belong  to  a  separate  form  which  I  pro- 
OM  to  characterize  as 
irotaphytiia  sUns  sp.  nov. 

/>i€^a.— Similar  to  C.  wUlizeniif  bat  with  the  snont  mnch  shorter  and  more  tmn- 
ite  in  profile;  greatest  width  of  head  equal  to  or  greater  than  distance  from  nos- 
il  to  ear  opening ;  distance  between  nostril  and  inner  anterior  orbital  angle  consid- 
ibl  J  less  than  Tertieal  diameter  of  ear  opening. 
Bab. — San  Joaqoin  VaUey,  California,  to  the  State  of  Washington. 
Tjrpf.— U.  8.  National  Mnsenm  No.  11790  A  ;  Fresno,  Cal.;  QnstAY  Eisen,  colL 
This  form  is  not  C.  gambeli  B.  &  G.,  the  type  of  which  (U.  8.  Nat.  Mas.,  No.  2722) 
before  me,  showing  all  the  typical  features  of  C.  wiiHzenii,    As  stated  in  the 
iginal  deseription  (Proc.  Phila.  Acad.,  VI,  1852-'53,  p.  126)  the  exact  locality  of  Gam- 
ins specimens  is  not  known,  bat  as  they  were  collected  by  him  during  his  trip  to 
difomia  it  has  been  surmised  that  they  were  from  the  latter  State.    Thongh  this 
by  no  means  certain,  it  is  quite  possible,  for  I  snsfKSct  that  the  form  occurring  in 
e  dsaert  region  of  southern  California  will  be  found  to  agree  with  that  of  Arizona 
td Hew  Ifexioo,  t.  e.  the  true  C,  wializenii.     Nor  is  it  the  same  as  C,  copeii  Yarrow, 
MB  whieli  the  new  fonn  differs  in  the  same  manner  as  it  does  fh>m  C.  wUligmU. 
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Uta  Btanaburlana  1(.  i  (i.  

Three  epminens  in  excellent  coiidilioii  (U.  S.  Nat.  Mua.,  Kos.  II 
15841)  were  eolleoted  in  tbe  Painted  Desert,  near  the  Little  Oolontda  ' 
Eiver,  September  21.    These  are  m  every  way  typical. 

Foar  young  specimens  (Nos.  15S45-15848)  were  secured  in  the  <!r»nd  ' 
Cnaon  of  tbe  Colorado  on  September  13,  ahont  500  feet  above  the  twt- 
tom.  These  aoem  to  have  longer  arms  than  typical  examples,  resum- , 
bliug  in  that  reapect  U.  palmeri,*  but  owing  to  their  bad  state  of  pre* ' 
ervatiou  it  is  impossible  to  come  to  any  conclusion,  though  it  is  certais  i 
that  they  do  not  l>elo[ig  to  the  latter  form.  I  made  the  following  nottl , 
on  their  color  while  yet  tolerably  fresh : 

Nus.  1JS$40  and  15847  :  Above  coppery  drab  with  three  lougituilioal >| 
series  of  indistinct  browu  Hpots  along  the  back,  which  is  speckled  all 
over  with  numerous  bluish  white  dots  one  to  three  scales  large;  tail 
somewhat  grayer  with  faint  cross-bars  of  a  slightly  darker  color,  audi' 
longitudinal  dusky  spot  along  the  median  line  of  each  of  the  daAff 
cross  bars  on  the  anterior  half  of  the  tail;  legs  with  faint  dusky  do 
bars;  bead  more  rusty  on  the  crown  inclining  to  greenish  bronze 
supraorbitals  and  the  region  between  them;  snout,  dusky;  under siilii 
whitish,  flanks  iuclining  to  greenish;  chin  and  throat  sky  blnu  wilii 
faint  dusky  niarblings.  No.  15845  is  similar,  but  with  fewer  ligbt^ 
specks  ou  the  back,  and  with  numerous  dui^ky  dots  particularly  notice- ! 
able  on  tbe  upper  neck ;  whole  head  uniform  coppery. drab ;  croas-baa| 
on  tail  more  distinct;  chiu  and  throat  whitish,  slightly  suffused  vitkl 


I  havB  C.  tilun  truiii  i.Up  foUinving  loaalitiea :                                                           j 

U.a,N«, 

Un..N<.. 

LucnUlj. 

CnllMlw. 

Kjrf 

r7i» 

Fnmno   P  I 

a  EJ 

a.  ,1, 

F  rt  T  1       C>1 

W  U  Qabb 

UuaCliutuRlVBr,  Omgun 

*  D.  palmerl  sp.  nov. 

i'iijfit.— Similar  to  typical  (7.  ttOKiihuriana  and  with  tbo  sitnio  dntval  lopidotlhttl 
Beali<H  \iK\ng  Hiiiitll,  tii1)erculat«,  and  uoC  ciirinntcd  for  their  eiitira  luaglU,  bul  BM(k' 
lar^raud  Willi  longer  tore  legs,  the  tips  or  wliiuh,  when  ailpreusiHl,  riMuli  toDrlMJMl 
tliQ  insertion  ortlio  tbij;h;  Bca1«aoD  odgoof  uullsr  muoli  amuUer;  Inrge  ptcficuUA 
»bonI  tirtco  as  large  as  tho  largest  HnproDuiilarB ;  nambcr  of  feiiitirAl  porrw  aboal  l^i 
ftbout  30  dorsals  in  it  head  length  ;  uolur  (in  alcohol)  above  naiforui  lilulih  dnV 
with  numurnus  aniall  tvliltlsb  dots,  two  to  three  hcaW  large,  aprinklpd  ovvr  the  bodfp 
and  no  dosky  markings  whatever ;  dnrk  blue  Motch  hehiad  axilla  present,  tboii^ 
rather  indiatiuct. 

tfaft.— 8an  Pintro  Mnrtir  IslAnrl,  Gnlf  of  Caliroriiia. 

TVP«.— D,  S.  National  Miiseimi,  Nu.  16003;  Dr.  Edw.  Palmer,  coll. 

/NMsMloat  of  largest  •pooiriion  (V):  TotiU  length  (tail  reproduced)  xse™"";  haJ 
t5""»,  widlii  of  bead  14""" ;  anotit  to  posMrJor  giilar  fohl  2S">i» ;  giilar  fold  1»  »* 
«"■"•;  fore  limb  33'""';  huid  limb  52""". 
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blaiah  and  marbled  with  purplish  gray ;  apper  and  lower  mandibles 
soffased  with  ^salmon  color.' 

Uta  omata    B.  &  G. 

After  a  carefnl  examination  of  the  material  at  band  I  have  come  to 
the  conclusion  that  there  exists  a  well-marked  difference  between  Uta 
omata  of  Baird  and  Oirard  and  U.  symmetrica. 

This  difFerence,  however,  is  not  the  one  which  wonld  suggest  itself 
apon  a  comparison  of  the  original  descriptions  (for  instance,  as  con- 
trasted by  Boulenger,  Gat.  Liz.  Br.  Mus.,  II,  pp.  210-211,  and  quite 
naturally  so)  inasmuch  as  both  forms  have  the  median  dorsal  series 
much  smaller  than  those  immediately  adjoining  it  on  both  sides.  Judg- 
ing from  the  original  description  of  U.  omata  one  would  imagine  the  dor- 
sal lepidosis  to  be  similar  to  that  of  U.graoioaa  (Hallowell),  but  I  have 
Baird  and  Oirard's  types  before  me  (U.  S.  Nat.  Mus.,  Ko.  2750,*  Bio 
San  Pedro,  Texas,  J.  H.  Clark,  coll.),  which  show  conclusively  that 
both  forms  in  this  respect  are  essentially  on  the  same  plan.  That  the 
original  describers  failed  to  point  out  this  character  was  undoubtedly 
dne  to  the  fact  that  at  that  time  they  had  only  to  compare  their  new 
species  with  U.  stansburiana  from  which  the  characters  given  were  quite 
sufficient  to  separate  it. 

The  chief  difference  between  the  two  forms  seems  to  be  one  of  proportions 
U.  tymmetricabeiug  more  slender  and  elongated,  with  much  longer  hind 
limbs,  particularly  tibiie  and  toes.  The  males  in  both  forms  are  slen- 
derer than  the  females,  but  the  difference  is  well  marked  if  specimens 
of  the  corresponding  sex  are  compared.  As  a  rule  the  difference  may 
be  expressed  thus:  In  17.  ornato  the  hind  leg  is  shorter  than  distance 
from  posterior  gular  fold  to  vent;  while  in  U.  symmetrica  the  hind  leg 
equals  or  exceeds  the  same  distance. 

Though  arranged  on  the  same  plan  with  a  series  of  smaller  dorsals 
in  the  middle,  there  is,  nevertheless,  a  well  markeil  distinction  between 
the  dorsal  lepidosis  of  the  two  forms;  for  in  U.  symmetrica  the  differ- 
ence between  the  two  kinds  of  rows  is  greater,  and  their  arrangement 
more  symmetrical  and  orderly,  the  keels  of  the  larger  ones  forming  four 
nearly  continuous  parallel  Hues,  while  in  U.  ornata  the  rows  are  not  so 
perfect,  the  outer  one  being  often  very  irregular,  both  iu  size  and  number, 
more  or  less  interrupted,  or  in  some  places  divided  into  two  smaller 
rows.  In  one  of  the  types,  the  male,  there  can  hardly  be  said  to  be 
more  than  one  row  of  large  scales  on  ciich  side  of  the  smaller  middle 
one. 

(7.  omata  and  U.  symmetrica  seem  to  affect  different  altitudes,  the 
latter  occurring  in  the  lower  arid  and  dcvsert  regions,  while  the  former 
is  found  chiefly  in  the  cedar  beltt  and  above. 


'lathe  Max.  Boand.  Surv.  Rept.,  p.  7,  the  number  is  erronconsly  given  as  2700, 
which  belonf^  to  a  CrotapKytuB, 

t  The  horiiontal  distributiou  of  U,  omata  is  as  yet  ancertaiu.    In  «uiV!dA^\Qiti  \a  >^Ak 
^  FiBoebeo  MoantMiti  specimona  I  havo  soon  others  ooUqoUmI  uottt  Vot^  \<\)\^\^«^ 
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Dr.  Murriaiii  collected  oue  speciineD  (Xo,  156il)  of  typical  17.  ornaU  | 
ill  tlie  cedar  belt  of  San  Francisco  Mountain  (altitude  about  6,800  Tcet)  j 
ou September 5,   Therearetwomorespedmeusiu  tbeNatiniial  Mneenui 
from  the  same  mountain  (No.  '1275)  collected  l).y  11.  B.  Mullbausen,aD<let  ' 
Lieutenant  Ives.  ' 

Uta  symmetrica  liaird. 

As  already  pointed  out  under  the  foregoing;  species,  tbia  one  in  quItR 
(Ii$«tiact  from  U.  ornata,  and  in  its  distribntiun  i^  ii  lowland  and  desert 
form.  Professor  Baird's  type  (No.  1^760}  from  Fort  Tuma.  seems  tobe 
lo8t,  but  I  have  an  excellent  series  of  sixteen  specimens  (No.  2744}  fnm 
tbo  same  locality,  an^ple  material  for  establisbing  tbe  cbaractera  of  Xit 
species.  Tbe  tbree  specimens  (Nos.  15838-lfl840)  all  males,  collected 
by  Mr.  Bailey  near  tbe  bottom  of  the  Great  Canon  of  tbe  Colorado  Bivw, 
altitude  about  U,500  feet,  agree  very  well  with  these  and  are  andoubtr 
edly  true  TIta  symmetrica  as  distingnisbed  from  U.  ornata. 

Two  of  the  specimens  wereiu  good  condition  wben  brought  in  to  vamp, 

'  and  afforded  me  an  opportunity  to  make  the  following  notes  on  tM 

fresh  colors : 

No.  1583S.  Ground  color  abore  grayish-drab,  more  pinkish  on  l 
and  along  the  middle  line,  with  a  series  of  eight  "■  herringbone '  croN 
bars  of  dusky,  growing  pale  posteriorly  and  including  a  ligbt  spot  out) 


Arizona  (Dr.  Couus,  No.  118^1,  Bcrcu  ipeciaieas ;  Captaia  Curpeuter,  No.  1 
lar  to  this  form  with  some  doabt  a  specimen  (U.  8.  M&t.  MuB.,  No.  1^729)  nliieh  1  wl< 
foattMl  Iwit  jeurou  tbK  rim  otWnlDiit  CaQun  near  FluKStaff.  AriEaua(alioaC7,t)0ato 
altit.ade).  It  is  vary  peculiar  iu  LaTJog  thescalea  bordering  the  posterior  gularfbll 
ciinttlderahlj  larger  than  any  Uta  I  have  seen,  but  as  it  agrees  io  proportioiia  irilll 
Uta  omala  from  tbe  same  allitnde  and  neighborhood,  I  refase  to  regard  it  othsmM 
than  an  iadividaal  variatioa  antll  other  specimens  shall  have  been  ubtainetl. 

Two  BpecitiienH  from  a  widt-lydisluiitloonlity.  however,  ngtoeing  coiihiIoib1jmw«| 
theniselTos  and  diSerin);  from  all  the  reaC  before  me.  though  evideutlj  lieloii£iiiS  <i 
the  same  group  as  IT.  ornata,  will  have  to  be  diagnoaed  under  a  80ptual«  Dame  M— 
TIta  Isvia  sp.  nov. 

Diagn.—A  baud  of  ubont  six  longitndiual.Bouie  what  irregular  rows  of  cnlargodad 
nuty  slightly  carinalod  sualea  along  the  tuiildle  of  the  back  from  the  shuulden  bsA 
-narda;  the  two  median  rows  smaller;  no  iaieral  line  of  enlarged  scales  or  tubetdM 
ou  1>ody  or  neck ;  frontal  dividod  transversely ;  tail  much  less  than  twice  the  Ins^ 
of  head  and  body ;  leogtb  of  hind  let;  oooaidurably  less  than  distance  from  posUritf 
gntar  fold  to  vent ;  no  dark  spot  behind  axilla. 

ffnb.— Tierra  Amarilla,  New  Mexico. 

TVpe-— U-  S.  National  Muieum,  No.  IHTJ  ;  Prof.  E.  D.  Cope,  coll.  ' 

This  form,  of  which  both  male  and  female  (Nob.  11474,  8554)  were  collected  by  Pl»  I 
fuisor  Cope  at  Tierra  Amnrillo,  abont  110  miles  northwest  of  Santa  I'd.  Nt-w  UesiMi  1 
at  an  altitnde  of  abont  T.WU  feet,  is  eaiiily  diaCiuKuishod  from  U.  ornata.  Its  ubunI  I 
',  by  tho  absence  of  the  lateral  enlarged  scales  or  Inberebs,  thase  on  tbe  dan°'  I 
littoral  fold  being  scarcely  perceptibly  larger  Ihaii  the  otberdoraal  granulra;  linrwl  I 
there  any  pointed  tnberclcs  or  cluster  of  tuborclna  on  the  neck.  In  addition  to  Ihw  I 
eliaracters  tho  cariuation  of  the  enlarged  dorsals  Is  rather  feeble.  Aa  iu  typical  V-  ' 
a  the  bind  logs  arc  short  and  thn  dorsal  scale  rows  very  irregular.  Th»  oolor"!  i 
It  apiieiniens  ahnve  is  noiform  pale  without  the  aligbtost  trao«  vf  Disrkiof*;  1^  I 
i>  dauk  jiat«he«  uf  a  pule  Bkv-b\u»  (iu  «,\coboV]. 
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■iddle  line ;  the  six  anterior  cross-bars  are  bordered  behind  by  a  narrow 
black  line,  and  all,  both  in  front  and  beiiind,  by  a  whitish  line  which  is 
broader  beliiud  than  in  front ;  on  the  sides  several  rows  of  iDdistiuct 
pale  8i)Ots,  many  of  them  bordered  anteriorly  by  dasky ;  a  narrow  dasky 
line  across  the  head  between  the  eyes;  an  indistinct  dasky  line  from 
nostrils  through  eyes  to  above  ear ;  legs  and  tail  with  indistinct  and 
irregnlar  cross-bands  of  a  lighter  shade  than  the  ground  color ;  under- 
tide  whitish,  with  an  elongated  patch  of  emerald  green  on  the  flanks 
and  a  more  yellowish  one  on  the  middle  of  the  throat.  (Now,  after 
having  been  in  alcohol  for  more  than  half  a  year,  the  green  of  the  flanks 
has  changed  to  a  faint  sky-blue,  and  the  yellowish  throat  patch  has 
disappeared.) 

The  other  specimen  (No.  15840)  is  considerably  smaller.  It  resembles 
the  above,  though  a  little  darker  and  with  the  pattern  more  distinct; 
10  green  on  flanks,  and  the  throat  patch  pinkish-yellow  (now  disap- 
peared). 

HoBirookia  maculata  flavUenta  Cope. 

By  this  name  Professor  Cope  recently  designated  some  specimens 
from  Lake  Valley,  New  Mexico,  and  as  I  find  all  the  western  specimens 
differing  from  true  H.  maculata  in  much  the  same  manner  as  described 
by  him  and  being  in  need  of  a  name  for  this  western  (west  of  the  Bio 
Grande)  snbspecies,  I  adopt  the  above  a))pellatiou,  at  least  provisionally: 

This  is  the  form  which  Professor  Cope  formerly  called  H.  propinqua 
(Cnr  instance :  Proc  Phila.  Acad.  18G6,  p.  303 ;  Expl.  W.  100  Mend,  v. 
p^  SOI),  a  species  which  he  has  later  restricted — and  most  properly  so — 
to  aonth western  Texas.  .  The  New  Mexican  and  Arizona  specimens  were 
left  with  H.  maculata  ^^  subspecies  maculata^  Yet  the  dififerences  be- 
tween these  specimens  and  typical  H.  maculata  which  originally  led  to 
their  identification  with  J7.  propinqua  do  in  reality  exist,  though  they 
are  difficnit  to  express  in  words,  but  they  do  also  iutergrade,  to  some  • 
extent,  necessitating  the  use  of  trinominals. 

in  order  to  properly  identify  the  specimens  brought  home  by  Dr. 
Merriam,  I  was  obliged  to  review  the  whole  question  of  H.  maculata  and 
its  varioos  raoes,  and  I  came  to  the  conclusion  that  there  are  two  main 
laees,  each  with  a  special  geographic  color  variety.  I  may  tabulate 
tliem  as  follows,  indicating  at  the  same  time  their  geographic  distribu- 
tion in  Bofar  as  I  have  been  able  to  examine  specimens  from  undoubted 
h)calities. 

A.  Pointed  nioat  and  narrow  anterior  sapralabiiilH. 

1.  Hpihrookia  wuieulatay  typical :  Nortbcrii  Texas,   Indian  Territory,   Kansas, 

Mebraaka,  eastern  Colorado. 

2.  H,  m.  laoerata :  Central  Texas. 

A  Tmneaie  moat  and  broad  prominent  anterior  8iij)rulabiul8. 

X  H.  m,  JIaviUmta  :  Western  New  Mexico,  Arizona,  except   extreme  wmtiiern 

portkm. 
L  H,m,  iqqmMPifliaM :  Southern  Arizona,  parts  of  Sonora,  ChiVi^ttAiuOk  ww^C^oiir 
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U.  lacerata  I  lake  to  bo  ouly  a  color  race  of  typical  H.  maculata.  In 
oatlitie  uf  head,  stiape  of  labials,  and  proiiortioiisleauftrid  uodiffcrcuce 
between  the  S  M.  taceraia  (No.  lOlCO  Helotes,  Tfxas;  W.  G.  Maniock, 
!oll.)  and  various  males  of  the  typical  form,  80  far  aa  coloration  of  the 
npper  parts  are  concerned,  //.  laceraia  is  closely  approached  by  three 
specimens  from  Neosho,  Kansas  (No.  '101)3),  and  in  regard  to  the  Ititeral 
spots  it  may  be  stated  thut  they  are  present  iu  all  three  exampIeK  I* 
longing  to  the  Nationiil  Museum,  tliougb  the  original  descriptioii  ex- 
pressly says :  "  No  bine  sjiots  on  the  sides." 

Both  n.  approiimans  and  Il.Jlavilenta,  as  here  understood,  diOer^tHB. 
trne  H.  Maculata  as  esempMed  by  numerous  specimens  from  the  t}l)i- 
cal  locality,  the  Platte  Rivcr.in  theniorotrnncatedotitliueof  thesnouti 
as  seen  from  above,  the  greater  width,  height,  and  obliqueiiess  of  tl* 
sapralabials,  and  generally,  in  the  reduced  number,  conseqaently  greatefi 
size  and  greal^-r  flatness  of  the  scales  on  top  of  the  snout.  As  a  tul» 
the  hind  feet  of  these  western  forms  are  longer,  but  proportions  of  feA, 

r  and  tail  as  eompared  with  length  of  body  vary  to  such  an  extent  iniih 

I  vidaally  all  over  the  range  of  the  species  that  they  are  hardly  availabto 

>  forpurimses  of  identification. 

ff,  approxhiiaTia  seems  to  difier  from  //./a»i/«n(a  chiefly,  if  uotcxdifr^ 
sively,  iu  having  the  lateral  dark  spots  placed  a  little  farther  back  a 
SDiToauded  by  more  blue. 

Dr.  Merriani's  specimens  (U.  S.  National  Aluseum,  Nos.  loS28-l5837) 
were  collected  in  the  Painted  Desert,  some  at  Moencopie,  but  the  iiiIp^ 

F  jority  near  the  Little  Colorado  Jtivcr,  between  September  21  aud  2&j 
One  is  quite  young,  the  others  full  grown,  or  uearly  so. 
Soelopoma  clorkll  B.  JIl  G. 

Originally  descrilied  fVom  southern  Arizona,  and  by  subseqnent 

lectors  ascertained  to  inhabit  the  drainage  basin  of  the  Gila  UivoBgl 

.well  as  the  lower  Colorado  valley.     Dr.  Merriam's  discovery  fli^l 

occurrence  iu  the  Grand  Caitou  of  the  Colorado  Itiver  north  oC-:^| 

I     Francisco  Mountain  materially  extends  the  range  of  the  aitecJea  m^M 

I   ward  and  adds  another  to  the  many  southern  forms  which  push  ^^| 

I   northern  outposts  uji  through  this  wonderful  canon.    As  one  0|^H 

'    si>eeimeuH  was  caught  about  1,(HH)  feet  above  the  bottom  of  tbo  o^^| 

it  is  quite  possible  that  this  species  may  extend  at  least  as  lar  al^H 

mouth  of  the  San  Juan  River,  or  across  the  border  iuto  Utah.        ^| 

Of  the  two  specimens  collected  (Nos.   1584d,  15850)  one  i«  I^M 

young — head  and  body  38"'*"  long.     Its  coloration  is  very  pronoa^H 

and  differs  considerably  from  that  of  the  mlults,  except  the  hcAdgH 

apperneck.    The  rest  ofthe  upper  surface  is  of  a  palu  bluish  ilrabrVRP! 

I  very  distinct  blackish- browu  cross-bars,  those  on  one  sidu  of  the  bft*' 

I  alternating  with  those  on  the  other  side ;  across  the  neok  jast  in  frOflt 

I  of  the  shoulders  there  is  a  uearly  complete  browuUh  black  collar,  tat 

r   erally  bordered  with  pale  yellow  hoth  in  front  and  hohind.    In  UW 

L  other  Bpcoiaion,  which  is  more  tbfti\  \va\T  gvu-RH,  owX-j  a.\.TaR«  ia  left  of  tfce 
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ooUaTy  oonaisting  of  a  blackish  spot  ou  each  shoalder  bordered  behind 
with  pale  yellowish. 

Sodopoms  ooDflobrlnoB  B.  &,  G. 

Like  Uta  omatay  the  present  species  is  confined  to  the  Cedar  belt  of 
the  plateaa,  where  it  is  not  au(H>inmou.  Four  specimens  were  col- 
feeted:  No.  15854,  San  Francisco  Mountain,  August  25,  1889;  Ko. 
ISSTiSj  in  the  Cedar  belt  north  of  the  mountain,  at  an  altitude  of  about 
ijSOO  feet,  September  9 ;  and  two  (Nos.  15851-'2)  near  Canon  Spring,  at 
the  rim  of  the  Grand  Canon,  September  13  and  15.  It  is  not  found 
diher  in  the  caiion  or  in  the  desert. 

Bceloporns  graciosixB  B.  A.  G. 

A  very  young  specimen  (No.  15855),  which  was  collected  at  Tanner's 
Golch,  Painted  Desert,  on  September  24, 1  refer  to  this  spe<;ies,  although 
it  differs  considerably  in  coloration  from  the  full-grown  8))ecimen8  which 
I  have  been  able  to  compare  it  with.  The  dorsal  spots  are  represented 
by  two  longitudinal  brownish  bands,  narrowly  margined  with  black, 
bordering  a  median  band  of  nearly  the  same  width  but  of  a  beautiful 
iky-blne  color;  laterally  the  dark  bands  are  again  bordered  by  a  white 
one  of  equal  width ;  beyond  this  there  is  a  wider  dusky  band,  followed 
again  on  the  sides  by  a  narrower  and  less  well  defined  white  band 
which  is  set  off  from  the  light  under  surface  by  a  shade  of  dusky. 

Beelopoms  elongatiu,  sp.  nov. 

Diagnosis. — Head  shields  smooth;  occipital  comparatively  small,  but 
Iroader  than  parietals }  two  or  three  parietals  on  each  side ;  two  scales 
on  canthus  rostralis ;  supraoculars,  one  large  row  and  three  small  sub- 
oqaal  ones,  two  outer  and  one  inner ;  five  free  scales  in  front  of  ear 
opening ;  dorsal  rows  nearly  parallel ;  lateral  scales  but  little  smaller,  in 
oblique  rows;  scales  on  shoulders  large,  connecting  dorsals  with  bra- 
chials; dorsal  scales  keeled,  pointed,  with  a  well-pronounced  notch  on 
each  side  of  the  point,  47  to  51  scales  between  occipital  and  tail,  9  to  11 
in  a  head  length ;  femoral  pores  16  to  18  on  each  side,  not  meeting 
medially ;  tail  about  eight  times  the  length  of  the  head ;  distance  be- 
tween baae  of  fifth  toe  and  extremity  of  fourth,  including  claw,  less  than 
distance  from  nostril  to  arm,  and  much  more  than  from  snout  to  poste- 
rior margin  of  ear;  no  color  band  across  nape;  no  longitudinal  color 
hands ;  males  with  dark  blue  patches  on  fianks  and  one  on  each  side  of 
throat,  females  similarly  marked,  but  colors  less  vivid  and  less  ex- 
tendetl. 

Habitat — Painted  Desert,  Arizona. 

!fype. — U.  S.  National  Museum,  No.  15858 ;  Moa  Ave,  Painted  Desert, 
Arizona;  September  23, 1889 ;  Dr.  C.  Hart  Merriam,  coll. 

Unable  to  identify  the  specimens  brought  home  by  Dr.  Merriam  from 
the  Painted  Desert  with  any  of  the  numerous  forms  described,  I  have  been 
obliged  to  introdnoe  them  under  a  new  name.  Although  nearly  related 
li  several  of  the  species  already  known  it  is  not  aw  \nleTtii^\^\A  ^c^xm 
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cottnectitig  any  of  them,  as  in  sleuderness  it  surpasses  tbem  all,  tlie  tall 
and  hiii<l  legs  beiiig  particularly  elongal^d.  J 

In  tbe  unmlier  of  dorsal  scales  tLia  form  is  intermeiliate  betwMH  & 
cojuobrinus  and  S.  graciosus,  thpugb  tbe  namber  iucluded  in  a  bead 
leiigtb  is  tbe  samo  as  in  tbe  former,  but  in  tbe  iiew  form  the  scales  are 
not  so  strougly  C3riiiat«d,  tbe  keel  bi-ing  lon^cr  and  mostly  confined  to 
tbe  terminal   half  of  tbe  scale.     It  also  agrees  with   S.  conxobriim 
in  the  distribution  of  the  blue  color  on  flanks   and  throat,  bat  shiUM 
with   S,  bocourtii  the  peculiarity   of  exhibiting  a  similar   coloratiuD  < 
in  tbe  females  and  young,  ditl'enug  from  the  latter,  however,  in  baviug 
a  blue  mark  ou   eacb  Bide  of  the  throat   instead  of  a  single  one  m  ] 
the   middle  of  the  throat.    Tbe   coloration  of  the  upper  side,  bo«r-  j 
ever,  is  more  of  tbe  S.  unttulatus  type;  but  it  is  much  lighter,  tbe  \ 
dark  undulating  crossliues  are  not  so  heavy,  and  there  is  no  trawl 
of  lungitudiuiil  bauds.     Even  in  the  very  young  specimen  these  cclor  j 
characters  are  well  pronounced  and  identical  with  the  adults. 

Mcafiircmcats  (in  millimrlen). 


Dr.   U.   tlart 
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'  Toll  rrpmducdd, 
PtirynoBOina  hernandesf  (Gir.), 

To  avoid  mistakes  I  may  at  once  remark  that  this  name  is  inM 
for  tbe  interior  foru]  usually  designated  as  Ph.  doutilmuiii,  or  evM 
dowj/fasstif/on^JoKi't  (I),  as  distingnisbed  from  tbe  northwest  coast! 
known  as  Ph.  doitglaxsU pj/gnKta,  for  as  it  was  upon  the  latter  tlu 
founded  his  Agama  douglaa^U,  it  is  plain  that  the  dwarf  si>eoieaB 
in  tbe  territory  drained  by  the  Columbia  Bivcr  is  entitled  to  tJte  I 
Ph.  douglnssii  without  any  further  qualifying  trtnomiual. 

It  i»  beyond  tbe  scope  of  the  present  papor  to  discuss  in  iletl 
status  of  all  the  forms  which  are  more  or  less  closely  groujied  I 
Ph.  dovgtassii,  but  I  may  state  in  tbis  uouneetiou  that  tbe  examia 
of  a  very  extensive  material  has  convinced  mo  of  theoeceBflityofM 
aizlog  at  leant  four  different  forms,  each  with  a  definite  and  distM^ 
•apbical  distribntion,  viz,  the  \^v^ca\  PK.  d*m)l<ut«u'  ^= 
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ftom  Oregou  and  Washington;  Ph,  heniandesi  {=dougla88ii  Aact.  nee 
Bell)  from  the  wooilcd  plateaa  region  of  Colorado,  Utah,  New  Mexico, 
aoil  Arizona;  Ph,  ornatinsimiim^  from  the  desert  region  of  the  latter 
territories ;  and  Ph.  brevirostre  (Gir.  nee  Cope),  a  small  edition  of  Ph. 
ofTMtimmum  from  Wyoming  and,  in  general,  thedrainage  basins  of  the 
Tellowstone  and  Platte  Kivers. 

Of  these,  only  Ph.  hernandesi  and  Ph.  ornatvtsimum  concern  ns  in  the 
present  connection. 

After  having  discovered  that  Ph.pygmcea  is  only  a  synonym  of  typical 
Fk.dougla8siij  it  remained  to  ascertain  which  name  in  the  long  list  of 
qrnouyms  would  be  available  for  the  form  so  long  known  as  Ph,  doug- 
IcmU.  It  was  then  found  that  Girard's  types  of  Ph.  hernandetti  in  the 
U.  S.  National  Sfuaeum  (Nos.  107,  198)  are  still  extant  and  that  they 
are  identical  with  the  plateau  form  here  in  question. 

Fortunately,  GiranVs  typeofPA.  ornatissimnni  is  also  preserved  (U.S. 
Sational  Museum,  No.  204),  so  that  we  have  authentic  bases  for  both 
names.  It  remains  now  only  to  point  out  the  differences  between  these 
ipeeies.  differences  which  may  be  more  easily  appreciated  by  an  inspec- 
tion of  plate  XII,  figs.  3  and  4,  drawn  from  specimens  collected  by  Dr. 
Herriam. 

In  Ph.  hernandesi  the  head  is  more  pointed,  the  lateral  outline  being 
straight  or  even  concave,  against  convex  i  n  Ph.  ornatisHimum;  the  spines 
both  on  head  and  body  are  considerably  larger  and  more  numerous ; 
the  occipital  spines  are  more  horizontal,  sloping  backwards  and  paral 
lei  with  the  temporal  spines,  hence  the  outline  of  the  occipital  angle 
when  viewed  from  above  is  subdivided  into  three  angles  by  tlie  points 
of  the  occipital  spines,  while  in  Ph,  ornatisHimuin  the  occipital  spines  are 
more  erect  so  that  they  do  not  protrude  backwards  into  the  occipital 
aii|;le  wliich,  besides,  is  considerably  more  shallow.  In  Ph.  hernandesi 
the  occipital  spines  are  also  placed  much  nearer  to  the  temporal  spines, 
the  interval  being  less  between  the  occipital  spines  and  tlie  apex  of  the 
oedpital  angle,  while  in  Ph,  ornatiHshnum  they  are  situated  about  mid- 
way, there  being  a  large  opening  between  the  occipital  spines  and  the 
temiKjral  ones.  The  spines  on  the  dorsal  surface  are  larger  in  Ph.  her- 
MudMi.  especially  the  row  on  the  nt'ck  running  backwards  from  the  tip 
of  the  occipital  spines.  Ph.  hernandesi,  moreover,  sihmu.s  to  Iiave  a  con- 
•iderably  longer  tail,  it  being  quite  as  long  in  tlie  females  as  in  tlie  males 
of  PA.antaf i»«iiiitiw  (the  males  as  is  well  known  having  considerably 
longer  tails  than  the  females).  There  are  also  decided  differences  in 
oohiration,  in  spite  of  the  great  individual  variation  in  both  species. 
Quite  characteristic  of  Ph.  hernandesi  \s  the  red  coh)r  of  the  cepbiilic 
■pines,  while  the  rest  of  the  head  is  more  or  hiss  of  a  greenish  or  blu- 
•kgray. 

Phrpio$owui  hernandesi  ha.s  a  range  corresponding  to  that  of  Uta  or- 
^^voASceloporHsconsobrinHH.  being  chiefly  confined  to  the  cedar  belt 
^  the  lower  pine  belt    It  was  collected  by  Dr.  M.em9Asi  ^XiNWVsyoj^ 
Ml—Na 
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^K     poiiits  oil  San  Francisco  Mouiitniu  al  viuious  altitudes  from  7,000  to 
8^00  feet,  aud  I  myself  obtaiDed  specimens  of  the  saroe  form  at  HiilFa 
apriug  (6,000  feet  alt.)  aud  at  the  Ca5on  Spring.     A  inelaiiistic  form 
was  foumi  in  the  bl:tck  lava  beds  east  and  northeast  of  the  mountain. 
The  following  la  a  full  list  of  tbe  specimens  bruDght  home  by  Dr.  Mer- 
riam  : 

si 

Ho. 

■go. 

LouUtyondilliludc. 

DM, 

U8W 

ttaai 
mm 

aata 

IHM 

U8U 

urn 

ISBW 
1SW3 

1HD» 

IWU 

um 
uu* 

U814 
USIB 

g«\. 

JWi. 

tfjitr 

?  ta. 

8  ad. 

?  .d. 

JiHl. 

Jut. 

JJov. 

Da 
Do. 

"• - 

AW  J.I 
hat-  in 

Ao».  i.a 

S.PI.MI 

A<*  17,111 
AtiLKHJ 

AucHUI 

■1 

Mnch  has  been  written  in  regard  to  the  perfection  with  which  tbm 
animals  '  imitate'  tlie  color  of  the  ground  on  which  they  live,  and  our 
own  observations  fully  verified  the  statumeiit  that  they  afford  onti  of 
tho  most  striking  eifamples  of  protoc;tivo  mimicry.    In  the  cedar  wui 
pine  belts  of  the  San  Francisco  Mountain  the  dark  brown  color  of  tb 
soil  and  stones  covering  the  surface  in  closely  matched  by  the  groond 
color  of  the  Pkrgnosomm,  while  (he  greenish  gray  and  ornuge  colored 
markings  which  somewhat  irregularly  adorn  their  backs  are  perfwtin-, 
itations  of  tlie  lichens  coveiriug  the  rocks  and  pebbles  among  wbioii 
these  odd-looking  creatures  live.     Near  the  rim  of  the  Grand  Ouuou  of 
the  Colorado,  on  the  other  hand,  the  ground  is  covered  witU  small  pdF 
bles  of  variously  colore*!  sandstone,  ranging  from  a  clayey  white  t» 
brick  red  aud  dark  brown,  and  the  specimen  which  1  collecled  then 
(No.  15724)  is  such  a  faitliftil  reproduction  of  the  snrroiiuilings  tLal  it 
would  undoubtedly  have  remained  undetected  had  it  not  been  morinfr 
Even  more  remarkable  are  the  specimens  which  Dr.  Merriam  collected 
in  the  black  lava  belt  east  and  noitlieast  of  the  mountain.    Onu  of 
these  (So.  15S1S)  was  brongltt  to  ciinip  alive,  enabling  me  to  mmJte  tli( 
^m      following  description  of  the  fresh  coIuim  :  "■  Groaud  color  of  uplxvaiAi 
^B  Saeladiug  bead,  aiitiuy  black-,  light  marktnga  on  mediau  third  of  bodf 
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Jull  •  Napl««  yellow,'  alirnptly  cliaugluj;  into  tli<.'  j  ellow  oubre  of  tlioM 
•>»  tbe  sidcss ;  tips  of  most  lateral  spines  white ;  tips  of  largest  cephalu 
spimv  murblrd  with  ocher;  under  sitle  yellowish  wbite,  densely  tnar^ 
I'tnl  with  bt»cki»li:  collar,  Ugbt  octier  ypllow."  lo  these  specimeol 
f  ri-n  tbv  glofiK  uf  the  black  lava  was  imitated.  , 

Pfaiynoioroa  omaciBSlmtim  'Gir.)' 

The  difff-n'Mce!*  between  this  species  aud  PA.  hernandesi  have  been 

pmitei)  ont  aiidi.^r  tbe  bead  of  the  latter.     They  seem  to  be  coustaiit, 

'  V  itrc  well  prououiieed  in  the  adults,  itud  there  seeius  to  be  ito  ioter* J 

.'Utioo,  so  that  I  see  no  reason  fur  adopting  a  triuominal  appellatiotuf 

-Vj^  alivady  alluded  to,  this  species  is  a  trite  desert  form,  and  it  vat 

ocuneqaeDtly  foand  by  Dr.  Merriam  only  on  his  trips  throagh  tUi 

Piint«d  Desert.    The  following  speeimeuB  were  sevnred : 


,'  ad.    Unln  Colonilo  t>Hvrt.  A  rii 


,  PalDted  OcHirt.  Ari»n»  - 


Ifiag  from  tbese  speclmena  the  normal  ooloration  of  Ph.  omatt^  J 
l8  n  pate  cinnamon  rnfons  on  the  back,  with  large  round  block 
i-'i»,8uiTonDdcd  by  a  pale  yellow  line;  upper  side  of  head  including 
,'iiii-s  Duiform  cinnamon  rafous  of  tbe  same  shade  as  the  ground  color 
'  ;Iie  back. 

The  relation  between  Ph.  hernande»i  and  Ph.  amtitiasimum  and  t 
riVinLton  offers  a  most  interesting  p;irallel  to  that  observe*!  betwot 
■I'liubor  of  species  of  rodents,  as  pntuted  out  by  Dr.  Merriam  < 
iT^-ions  pages  (see  pp.  55,  66,  50,  tiO,  74). 
■atjdnlA  va^raiu  B.  dc  0, 
The  only  snake  collected  was  fonnd  by  Mr.  Bailey  in  the  crater  < 
'*ary  Peat,  9,U0«  feet  altitode,  October  2.    (No.  1579S.)    This  wa^  J 
-jeover,  tbe  only  snake  seen  daring  the  entire  stay  ol  tbe  party  in  the  J 
Fnocisoo  Monntaiu  *  plateau,  though  asinglerattleaoake  wassi 
l«  Palut«(t  Dettert,  near  Tenebito  Wash,  by  Dr.  Klcrriam. 


la  U  a  tm^l  vull  wntth  rwnrdiug,  for  it  U>iiila  to  corruborntu  Iho  i 
1,  Miwi'lally  ratlliMnakca,  am  Ixicuiuing  rsro  in  lunuy  iTealcni  locnlitiod  wLei 
« ffitlM  Aliiiiiil&nt  nnl  long  ago.    During  a  «liort  staj  tn  Jul;,  IHM,  l>r.  1 
■  eoUeeiml  >|titte  ii  tianilwr  oT  nttleNnaku  lieltiii|;tiig  In  no  Imm  llian  fuiirdilTa 
leiea,  mt  the  laiiiB  muuiit:iin,  wtiorn  tint  one  *riM  «<i'u  by  Dr.  Herriiun'a 
~-*^T  dnrlog  *  *t>f  of  two  uiuulhH.     Tbu  «|i««1>m  oiillaotMl  liy  Dr.  Coa<-«  harii  b 
■naioMl  a*  followit:  Orotalut  eoHfiaattHt,  motoiiu),  ttii'i/«T,uiii  icmtmialua.     (W 


Tb 
^K  tii«u  1 

^H     Tti 
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Amblyitoma  tiEiImim  (Orecn). 

While  we  were  Bitting  aroiiod  the  camp-fire  in  the  cvoiiiiig  of  S 
ber  19,  a  salu.iDaDiler  (U.  S.  Nat.  Mus,,  No,  16170)  whs  suddenly  i 
vrithing  in  die  bot  ashee,  hnviii^  [>robab],v  dropped  off  one  of  tii« 
biiruing  logs.  I  follow  Cope's  niitborify  in  adopting  the  above  nmni*. 
San  Francisco  Monntaiu  is  the  locality  vhenue  came  the  type  of  Hallo- 
well'a  A.  ncbulogum. 

The  fresh  colors  above  were  dark  olive  and  "  straw-yellow  "  in  abont 
eqnal  ppoportione ;  aringronnd  the  eyes  and  uppur  lips  tiugetl  with 
reddish ;  under  side  of  head  whitish ;  of  body,  pnle  yellowijuli-gniy ; 
&eo  portions  of  digits  tinged  witb  pink  ;  iris  dark  hazel. 
Bafo  lentlElnoBUB  woodhonaii  (Gir.). 

Two  medium-sized  si>ecimcn8  (Nos.  10181,  10182)  were  collected  on 
Beptember  1^4  at  Tiiuncr's  Gulch,  J  miles  north  of  Tub;i  City,  Painted 
Desort.  Tbey  are  normally  colored  though  rather  light,  esiiecially  the 
smaller  one.  The  t'olluwing  color  notes  were  taken  from  the  fresh  spec- 
imens: "  Above  pule  olive-grcon  with  a  somewhat  Iight4>r  stripe  dowD 
the  middle  of  the  back ;  tip  of  tubercles  pale  red  surrounded  by  block 
lings;  lower  surface  olive  white." 

Two  other  and  much  smaller  specimens  were  obtaineti  at  Tanner's 
Crossing  of  the  Little  Colorado,  Septemlwr  33  (Nos.  1618.1, 10184).  Al- 
tliough  diffeiing  greatly  from  the  former  i'j  coloration,  I  can  Hod  no 
other  character  to  distinguish  them.  A  o(ilore<l  sketch  and  description 
from  the  fresh  specimens  at  the  time  are  to  the  following  effect:  ''No. 
16183.  Entire  upper  surface  pale  0e3b  color,  aufiiised  with  buff  on 
hands  and  feet;  parotuids  darker,  nearly  'brick-red'  except  in  thty 
middle;  all  the  tubercles  of  the  same  red  color ;  eachof  the  larger  ones- 
BUrrunnded  at  the  baseby  a  circle  of  miuute  black  specks;  it  narrov 
vhit«  stripe  down  the  middle  of  the  back  ;  a  few  dusky  annular  marks 
on  upper  flanks  and  hind  legs;  under  surface  bluish-white;  lower  abdo- 
men and  inner  side  of  hind  limbs  pale  brownish-yellow ;  palms  of  tbo 
same  color,  but  tlie  inner  surface  of  the  fore  limbs  pinkish ;  iris  braasy, 
densely  cloud<-d  with  dark  moltlinge,  except  a  narrow  inner  ring  which, 
ia  bright  metallic." 

Professor  Oupe,  in  bis  elaborate  work  on  the  "  Batrachia  of  Sio^ 
America"  (Bull.  U.  8.  Nat.  Mus..  No.  34,  p.  282),  as  a  reason  for  tw 
fng  HaUowell's  B.  dorsalis  out  of  the  synonymy,  makes  the  folloning' 
atatement: 

Then  is  nothing  iu  the  description  nor  in  the  tigxiTK  to  enftblo  iih  tu  sawirtaiii  wbac 
■prciea  or  «>ibitp(>oie«  iw  reproKOiiUid.    Tliu  evideooB  it  lut  muoli  in  favor  ol  the  apetii- 
liHvlu^c  (•Hii  u  II.  I.  nmflrimxHii  w  n  i{.  I.  Koodhouiei,  aod  i>i>  looaUtj  U  given  t** 
<BH>st  iti  roacliin^  a  couoluNiuu.     Tlif  tjrpa  Bpuoiinuii  u.iu  uut  tio  fitiQil. 

This  is  not  so,  for  in  the  first  plaee  Hallowell  gives  the  locality  o 
HjKcimen  expressly  a»  "  San  Fruncisco  Mountain, New  Mexico*^ 
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Arizona),  and  in  the  second  place  mention  is  made  of  the  shortness  of 
the  head  (^^  Length  of  head,  8  lines ;  length  of  head  and  body,  3  inches,'' 
x>naeqaently  ^^head  4.5  times  in  length'').  Moreover,  Girard,  who 
ifterwaids  examined  and  partly  described  the  type  specimen,  simply 
changed  the  name  becaase  B.  dorsalis  wa^  already  preoccapied  by  Spix, 
ind  we  are  well  warranted  in  regarding  the  only  specimen  broaght  home 
iiy  Dr.  Woodlionse  as  the  type  of  B.  woodhousii.  Finally,  Hallo  well's 
type  of  ^.  for^a^t^,  so  far  from  not  being  found,  is  one  of  the  very  speci- 
mens enumerated  by  Professor  Cope,  viz,  No.  2531.  The  '^  Calif.  Mts." 
ill  the  original  entry  on  the  Museum  record  book  is  simply  a  slip  for  San 
Francisco  Monntain,  as  is  evidenced  by  the  original  parchment  label 
still  attached  to  the  si)ecimen,  which  reads : 

"  Bufo  dortalia  Hallowell,  Sao  Francisco  Mountain,  Now  Mexico.  S.  W.  Wood- 
boose,  M.  D.'' 

This  also  disposes  of  another  statement  by  the  same  author  (op.  city 
pp.  :^3-284)  that  Mollhansen's  specimen  from  Canadian  River  (U.  S. 
Nat  Mus.,  No.  2G32)  is  the  type.  Girard,  at  the  time  of  publishing  the 
name  B.  woodkou^ii  had  only  the  '^  Sonoran  "  specimens  from  the  U.  S. 
Mexican  Boundary  Snrvey  and  Hollowell's  type  of  B.  dorsalis.  Those 
from  the  PaciHc  Railroad  surveys  under  Whipple  came  in  later. 

Boib  punctatna  B.  &  Q, 

Four  specimens  (U.  S.  National  Museum,  Nos.  16185-16188)  of  this 
species  were  collected  by  Mr.  Bailey  at  the  bottom  of  the  Grand  Canon, 
September  13,  1889.  I  took  the  following  color  description  &om  one  of 
the  fresh  specimens  (No.  16185):  '* Above  *  malachite- green '  densely 
ipeckled  with  small  dots  of  bright  vermilion  ;  limbs  paler,  dotte<l  with 
vermilion  and  also  with  minute  black  specks  which  likewise  occur  on 
tiie  flanks ;  region  surrounding  nostrils  black ;  upper  lii)s  and  whole 
under  surface  bluish-white,  irregularly  specklefl  with  black ;  posterior 
put  of  belly  and  underside  of  thighs  dark  brownish  flesh-color ;  soles, 
doll  orange. . 

This  is  a  southern  species  which  extends  northward  along  the  Col- 
<>rado  River.  Mollhausen  collected  it  in  the  ''  Upper  Colorado  Region," 
which  apparently  means  the  region  about  the  Little  Colorado  River. 

Specimens  collected:  (7.  S.  National  Museum,  Nos.  16185-16188. 

Spea  hamniondii  (Baird). 

A  single  specimen  (No.  16180)  was  collected  by  Dr.  Merriam  in  the 
Painted  Desert,  August  18,  1889.    The  label  is  inscribed  as  follows: 

''Tenebito  Wash :  foaod  iu  a  hole  in  wot  mud ;  this  wash  is  dry  most  of  the  year/' 
^yla  arenicolor  Cope. 

An  interesting  color  variety  of  this  species  was  collected  by  Dr.  Mer- 
^^  about  1,000  feet  above  the  bottom  of  the  Grand  Cation  of  the  Col- 
^^0,  September  13,  1889 ;  and  Mr.  Bailey  obUiined  similar  specimens 
^  the  bottom*    These  specimens,  which  were  fouud  ov\  a  \\^t^*  \\^\V^K\r 
^  meJ^  the  exact  shade  of  which  they  matcUidd,  ate  Tem^>L^ick\6  It^st 
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Itlieuearly  total  absence  ofdsirk  inarkipgs  on  the-  ii|)per  enrlace.  Tliej 
were  brought  to  nie  freab,  so  as  to  give  lue  an  opimrtuuity  to  pW' 
pare  the  followJug  description  of  the  colors :  No.  Ifil89, 1,000  feet  above 
bottom  of  Grand  Canon,  Dr.  Merriam,  coll.  "Iria  pale  brassy  wltb 
black  marbliijgt).  Above  uniform  frosted  silvery,  irregularly  overlaid 
with  a  faiut  golden  gloss  wLich  is  more  brassy  on  tyinpanDin  and  «til«j 
of  face ;  faint  traces  of  dusky  cross-bars  on  limbs,  the  light  iuteispiuwt 
I  being  pale  golden  ;  under  side  whitish,  suffused  with  pinkish  on  fore 
I  neck,  and  witb  pale  btnish-green  on  chin  and  (more  intensely  so)  on 
'  middle  of  breast  and  belly ;  flanks  posteriorly,  as  well  as  inner  surface 
of  limbs,  bright  and  deep  gainboge-jellow;  under  side  of  thighs  and 
sides  of  belly  more  brownish-orange;  digital  discs  pale  orani;e-piuk.* 
The  specimens  collected  by  Mr.  Bailey  were  loss  metallic  and  more  of 
a  clayey  color,  except  the  tympannm,  which  was  coppery ;  discs  mote 
purplish-pink;  web  of  hind  limbs  bright  gamboge-yellow.  Oneoftbew 
(No.  10190)  shows  traces  of  the  normal  marblings  of  the  species,  tlifl 
description  from  the  fresh  specimen  being  as  follows  :  "  Above  clayej, 
with  numerous  slightly  darker  spots  and  well  marked  cross-bars  of  tbe 
same  color  on  limbs;  labial  margins  whitish;  chin  dark  purpliah-gnf 
with  whitish  dots ;  breast  whitish  ;  belly  bluish,  gradually  shading  into 
yellowish  behind ;  inner  surface  of  limbs  bright  gamboge-yellow ;  thigbii 
nuderneatli  more  brown,  speckled  with  whitish ;  digital  discs  pule  flcsli- 
color." 

Specimens  collected:  U.  9,  National  Museum,  Nos.  lGlSO-16194. 
RiUia  vlresceus  braohjcephala.    Copt. 

Quite  a  number  of  these  Frogs  were  obtained  at  Tuba  City  and  TM' 
ner's  Gulch,  Painted  Desert,  September  34, 1889,  three  of  which  wbK 
preserved  (Nos.  1GL95, 16196, 1G19TJ.  I  have  no  doulit  that)  this  is  Uu 
species  which  Hallowell  records  under  the  name  of  Rana  areotata,  at 
collected  by  Dr.  Woodhouse  in  the  San  Francisco  Mountain. 


FOREST  TREES  OF  THE  SAN  FRANCISCO  MOUNTAIN  REGION,  ARIZONA. 


By  Dr.  0.  Habt  Merbiam. 


The  lofty  pine  forest  of  the  San  Francisco  Mountain  Plateau  1ia«  been 
fiunoas  since  the  days  of  the  early  explorers,  Sitgreaves,  Kennerly,  and 
Ires,  who  passed  throagh  it  on  their  jonmeys  across  the  continent. 

It  is  a  noteworthy  forest,  not  alone  on  account  of  the  size  and  beauty 
of  the  single  species  of  tree  of  which  it  is  composed  {Pinus  ponderosa)^ 
bot  also  becaose  of  its  openness,  freedom  from  undergrowth,  and  its 
grusy  carpet — ^for  the  porous  lava  soil  supports  a  spai*sc  growth  of 
Iranch-grass  which  is  high  enough  after  the  rainy  season  sets  in  to  con- 
eesithe  rocky  surface,  and,  at  a  little  distance,  to  present  the  appear- 
uoe  of  a  meadow.  The  pleasing  effect  is  heightened  by  the  circum- 
lUnoe  that  the  r^on  can  not  be  reached  from  any  direction  without 
fint  passing  over  a  long  stretch  of  arid  desert. 

The  pine  forest  is  thoroughly  mature,  nearly  all  the  trees  being  of 
iirge  size,  and  rarely  crowded.  Toward  the  desert  it  gives  place  to  the 
joniper  and  piiion  of  the  ^  Cedar  belt;^  while  on  the  mountains  which 
rise  above  the  plateau  level  it  is  invaded  and  finally  superseded  by 
other  species.  Most  of  the  kinds  of  trees  growing  on  San  Francisco 
Mountain  have  been  enumerated  under  the  zones  in  which  they  occur; 
henee  a  brief  notice  of  each  will  sufiice. 

Qoncu  gunbelii  Nattall.    Oak. 

This  is  the  only  Oak  met  with  by  the  expedition.  It  was  seen  in  the 
neighborhood  of  Ked  Horse  Tank,  and  thence  to  the  Grand  Oailon  of 
the  Colorado,  and  in  small  quantities  near  Walnut  Canon,  but  was  not 
found  at  the  monntain.  It  occurs  as  a  rule  in  tlie  form  of  scrub  thickets 
iiot  more  than  two  or  three  meters  in  height,  but  a  few  large  trees  were 
M^n  near  the  Grand  Canon. 

There  is  something  remarkable  respecting  the  history  of  tliis  tree  in 
the  San  Francisco  Mountain  region.  Sitgreaves  and  other  early  ex- 
plorers siieak  of  it  as  abundant  about  tlie  mountain,  wliile  we  did  not 
ind  it  at  all  in  the  very  places  where  it  was  formerly  common.  Its 
diseiioe  explains  the  absence  of  several  species  of  birds  which  might 
t^expeded  at  the  monntain,  but  which  are  rarely  found  except  in  oak 
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Fopulns  tremuloides  Klichanx.     Aapcii ;  Qiiaking  AHpi>n. 

Tbe  AgpeD  is  a  voTumoa  tree  ou  Sao  Francisco  Monntain, 
uoruial  vertical  range  is  from  a  little  below  2,50(1  to  3,U0()  uit^turs  (aboat 
8,200  ta  9,800  feet),  thuiigli  it  ileaceuds  cousiderably  lower  ou  uortli' 
easterly  exposures.  It  iHuUmii-lantuu  the  inuoacle  wbicU  caps  tliesam- 
mil  of  Keudriok  Peak.  It  grows  od  diier  soil  tban  Doaglas  tlr  and 
usually  oi-cmpies  tlie  iilawes  from  wliich  tbe  hitter  bus  beeu  btiructluOi 
often  furmiiig  likri;e  groves  whose  tall  wliite  trunks,  as  straiglit 
arrows,  attain  a  lieigbt  of  2f»  meters  (about  80  feet),  It  is  wortiyof 
remark  that  the  common  brake  {Pterta  aquiUna)  is  usually  aseociaUd 
witb  the  Aspen,  wherever  found. 
Populus  moDllifera  Aitoii.    Cottou-wootI, 

The  Cotton  wood  grows  sparingly  along  the  Little  Colorado  bottOBt 
where  it  is  the  only  tree.  It  occurs  also  in  places  in  the  Grand  CaiioL 
Jonipema  occldentHlia  monospGima  Engrlmnnii.     Wcstt' 

This  is  the  tree  from  whicli  the  cedar  belt  takes  it^mame.  It  isaaso- 
ciated  with  thepiiion,  and  is  bounded  by  the  desert  below  and  by  i^ui 
ponderosa  above,  ranging  iu  altitude  from  1,800  to  2,100  met«ra  (0,OOK 
to  7,000  feet). 
Junlpeiua  californfoa  utaheaBis  Engclmaim.    Great  Basin  Ccilu'. 

This  species  was  found  at  the  Grnud  Gauon  of  the  Colorado. 
Jimipenis  pachyphlcea  Tnrroy.    Chock er-borli  Ci-dar ;  Alligalnr-bark  t'cdui'. 

This  Striking  ami  hatiilsoim'  tree  is  rare  in  the  San  Franuisuu  Mount' 
ain  region,  where  it  was  observed  in  two  places  only,  namely,  at  Wal- 
nut Canon,  and  near  the  east  base  of  Bldeu  Mountain. 
Abies  conoolor  LinitU\v  &  Gonlnn.    White-  Fir ;  IlnlBiini  Fir. 

This  fir  is  couimou  in  places  at  the  Grand  Uailou  of  the  Coloradu. 
where  it  occupies  the  uppermost  zone  on  iiortbeily  exposures  in  coin- 
piiny  with  Pscudotsuffa  douglasii.  It  was  found  by  Mr.  Bailey  ou  ll* 
east  side  of  Elden  Mountain,  but  was  not  observed  on  San  Fninci** 
Mountain.  The  species  is  easily  distinguished  by  the  gient  length  of 
its  leaves,  and  by  the  balsam  blisters  ou  it^  bark,  iu  this  res|rec(to- 
eombling  the  eastern  AbieM  balsamea,  and  differing  from  all  the  olber 
trees  of  the  Plateau  region. 
Ablos  Bubalpiua  Eugel^nuun.     White  Cork-burk  Fir. 

This  beautiful  Ar,  nniqae  in  tbecolorand  characlerof  it«  burk,  iaoirt 
of  the  most  conspicuous  trees  on  San  Francisco  Itloanlain  liLtlwceu  ti>4 
altitudes  of  2,725  and  2,900  meters  (8,950  to  9,500  feet).  On  the  north 
side  of  a  large  butte,  just  south  of  Walker  Lake  crater,  it  deaccDil^'^ 
2,G0O  meters  (8,500  feel).  The  bark  is  a  fine  elastic  cork  of  nDiC)rO 
texture,  and  free  from  hard  particles.  It  averages  about  tt  millfnielU* 
in  thickness  and  is  very  durable,  frequently  romairdngininct  white (li* 
wooil  rots  away.  Large  jiiecesof  it,  still  reinining  their vliUiLicit,v,iiiif 
be  stripped  from  dead  trees  and  from  logs  upon  tbe  groaod.    II " 

iilplured    by   irregularly    interrupted    longitudinal    depresdoBl  * 
1,  .unl  is  oruiimented  by  li»e,v&t-^^\*'l'  ^i^'y  linen. 
Ill  cntamy  wliite  to  gra^'i  au<i  Uw&xulaKb^uub 
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Mves  are  sliort ;  and  the  scales  of  tlia  large  eoiies  are  decidaonsj 
kf>tin  on  tliP  tivi.'.     In  fact,  ft  was  almost  impossible  lo  secure  ftl 

t  n>n«  as  earlj'  as  Lbe  Inttvr  part  of  September.  , 

bplivfi*  tbis  Ircp  to  be  distiimt  from  true  A.  mibalpinaf  bat  in  tlifti 

iter  of  Qiuterial  for  direct  comparison,  I  am  unwilling  to  separate  it.  I 

I  Kfndrick  Peak  it  grows  from  the  sonth  rim  of  Ibe  crater  (altitude  I 

■t^nt  2,?«0  meters,  or  9,200  feet)  to  the  summit  (a  little  above  3,0501 

;.rsor  lO.OlKt  feet). 
'  :idat«u£a  douglaall  Litidte;.    Doii^Ioa  Fir. 
>'>ugla«  Ur  is  the  most  cbanwt«ristic  tree  of  the  Canadian  zone  ofl 
J  Francisco  Sfountain,  wliere  it  ranges  from  2,500  to  3,800  metenif 
j'l  lo  !t,200  feet)  in  altitude.     It  is  associated  witli  Pinmjiej^ilviniac-^ 
.  r  I  >;nl   Popuhu  tremHhnihi,  though  preferring  moister  siliiatiuns. 
■      'i:th  side  of  both  Agassiz  and  Kendritik  Peaks  the  effects  of 
'  (\in -lire  carry  it  np  nearly  if  not  quite  to  3,050  meters  (10,000 
■'...    In  a  eold  caiiou  on  the  northeast  side  of  San  Francisco  Uount- 
.  oB  (be  other  hand,  the  effects  of  sloiie-esitosare  bring  its  lower 
lit  ilown  to  2.2:^  meters  (7,500  feet] ;  and  it  deseeude  still  lower  in 
■  mxtr  on  tlie  northeast  side  of  O'Leary  Peak,  J 

.Lfk  BBEElmantl]  (P*rrj-).     En({elm nun's  Sjinicp.  I 

'11  gel  in  anil's  Spruce  reaches  the  upiierraost  limit  of  tree  growth  in  1 
ii[i)iiiy  wiib  Pinue  arwtntn,  and  conies  down  to  the  upper  limit  of  the 
'■■ticlns  fir  zone,  thns  mnging  in  altitude  from  2,800  to  3,500  meters 
■mio  H.-WOfeetJ.    On  the  south  side  of  Kendiick  Peak  it  was  not 
'•.:rved  lielow  2,950  meters  (i>, 700  leet).     Perhaps  PwxMjJHHi/cns occur*  , 
b  it,  in  which  case  the  latter  has  the  lower  range. 
'■-'~-i»  fltzlllB  mBCTOCarpa  Eugulmuuii.     Wliiru  Pine, 
lliis  lofty  pine,  which  equals  or  even  exceeds  P.  poTiderosa  maize^M 
■iipies  the  lower  zoneof  San  Francisco  Mountain,  from  abour  SiSOfffl 
' -.TtSmeters  (8,200 to 0,100 feet), occurriEig  with  Douglas liraud  aspens.] 
"Tie  the  upper  part  of  the  Pinug  ponderosa  belt  it  is  mixed  with  liiafel 
"■i*».    On  the  sonih  side  of  Kendrick  Peak  it  begins  at  about  2 
[.Ts  (8,f«M(  feet)  and  reaches  the  summit.    Its  nnts  are  much  soughtl 
■ti',  on  account  of  their  large  size,  by  squirrels  and  chipmunks. 
..0*  poud«iOBa  Douglas.     Vellow  Piue. 

Ar-iiireatly  stated,  t^is  species  may  be  projierly  s^tokeu  of  as  theonlyV 
of  the  San  Francisco  Mountain  plateau,  where  its  normal  verticalB 
W  is  from  2,100  to  2,500  meters  (7,IHW  to'8,200  feet),  tliongh  it  ex-f 
niU  irregularly  to  2,675  meters  (S,8(H»  feet),  mixing   with  the  6n 
-  "=  -i-.'l  white  pines.    On  the  soutli  aide  of  Kendrick  Peak  the  efTecta 
iioKure  elevate  its  upper  limit  to  an  altitude  of  ubont  2,d 
'Ml  filut};  while  on  tbe  south  side  of  Agassiz  Peak  it  reacbei 
^..  w'.A  (9,'.00  feet).     It  stretches  aouthwar.l  from  San  Praacisoa| 
'  imtoiu  to  the  plateau  escarpment  west  of  Baker  Butte,  and  thenct 
'<t<-riv  nlotig  the  crest  of  the  plateau  rim  to  the  White  Mountain*^ 
III  ii.i  hn-^iL  III  :>riy  considerable  size,  though  near  tUtt  WUibts  Moiuil^4 
iii-  '  '  rcfiflr  and  pifioii. 
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AlODg  tbeiilater.n  esciirpment  Pinua  ponderom  iescenda  to  ii  luunli 
lower  altitude  than  elsewliere,  being  foDud  as  low  as  1,370  meters  (4^ 
feet).    This  is  due  to  the  low  altitude  of  base-level  below  tlie  pluteiu. 

The  forest  of  Finun  ponilerosa  covering  the  Coeanini  platean,  wul 
commonly  kuowu  as  the  'Cooaiiini  forest,'  is  separated  from  the  San 
Francisr-o  Mountain  plateau  forest  by  a  wide  belt  of  oedar  and  |)iiun 
(see  Map  1).  Another  disconneotdd  forest  of  the  same  kind  occupia 
the  high  crest  of  tho  platean  west  of  Catanict  Oaiiou.  For  this  latW 
iuformation  1  am  indebted  to  Ur.  John  H.  Reusbawe,  of  the  U.  S.  Geo- 
logical Snrvey. 

Finns  aiistata  EngoIumnD.    Fos-tail  Pino. 

The  Fox-tail  Pine  is  a  tree  of  high  altitudes.  On  San  Francisco 
Monutain  it  begins  to  appear  at  about  2,730  meters  (9,(>0U  feet),  and 
ranges  thence  to  timber  line,  vieing  with  IHeea  engetmajnii  to  attalu  the 
greatest  elevatiou  on  the  rocky  m\e  ol  the  peak,  aud  thriring  beat  in 
more  open  and  slightly  drier  situations  than  its  companion.  It  was  not 
fouudonKendrickorO'LearyPeaks.  At  the  upper  limit  of  its  range(tlie 
timbor-Iine  zone),  it  is  little  more  than  a  gnarled  and  prostrate  l>DHb, 
while  lower  down  (in  tbeHudsoniau  zone),  it.  is  a  large  and  handsome 
tree.  Its  large  cones  are  usually  dripping  with  clear,  transparent  resin. 
Pinus  edulU  Engfllmauu.     Pifion;  Niil  Pine. 

The  I'inon  occurs  iu  company  with  Jnnipers,  the  two  together  con- 
stituting the  Pifiou  or  cedar  belt,  whieh  is  the  zone  next  below  tbe 
pinea.  Tlie  altitude  of  the  pinon  bolt  is  1,800  to  2,UHl  meters  (6,lltl(lto 
7,000  feet).  The  Piuun  is  more  abundant  in  the  upi)er  than  in  the  lovtf 
part  of  the  cedar  belt,  and  was  common  wherever  we  entered  tliisbelt 
from  Walnut  Caiion  to  the  Grand  CaQon  of  tbe  Colonuio,  bnt  the 
single-leaved  form  (P.  wonophi/lla)  was  nowhere  met  with,  though  it  is 
accredited  to  the  San  Francisco  Mouutaiu  region  by  Sargent  iu  his  vol- 
ume on  Forest  Trees  (Tenth  Census,  1884,  p.  190). 

Tbe  Pifion  is  a  prolific  bearer,  the  quantity  of  nuts  produced  by  Ibo 
small  and  apparently  distorted  cones  of  a  single  tree  being  surprisiuglf 
large.  They  begiu  to  ripen  about  tbe  end  of  August,  and  constitute 
tbe  most  iinportant  indigenous  food  of  the  Indians  as  well  as  of  many  '^ 
tbe  mammals  and  birds  of  the  region. 

TBGBa  op  ESSEN'TIALLY  CniNCIDENT  BANGE. 

Between  the  summit  of  the  mountain  and  the  desert  plain  below,  ll>« 
following  approximate  coincidences  in  the  vertical  range  of  trees  occur; 

Pluiib  ariHlnla [  A|Jproiiitilito  altitudp,  S.flOIKt.DOO  luelffW,  * 

Piccii  eDgelmaani J     i^aOtf-l  1,500  feet. 

PBondatsiii'n  doni'liini 1   .  .  ,.  ... 

Po,,ull,  i™.„i.ia»..^ )    «.»««."'  Ik"'- 

Piiius  wliiliH - fApiiroitiiiBtu  altitude,  1,800-3,100  nitcn"' 

Joulpenia  oocideatalh  muuo>i>enua.  S     fi,*xa~T  fUM 'Ctib\- 
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NoTB. — ^The  normal  altitudes  here  given  for  the  various  trees  of  Saii 
Frandaoo  Moantain  are  averages  for  the  west  side  of  the  moantaiu. 
Favorable  soaihem  and  soathwestern  exposures  carry  the  zones  np  a 
bandied  meters  or  more  above  these  limits,  while  similar  northern  and 
Dorthettsteni  exposures,  particularly  in  gulches  and  caiions,  deflect  the 
fonea  as  much  as  200,  or  even  300  meters.  The  normal  average  differ- 
SDee  in  altitude  of  the  same  zone  on  the  southwest  and  northeast  sides 
of  Ban  Francisco  Mountain  is  about  275  meters  (900  feet). 


.™ 


RELATION  OF  A  BIOLOGICAL  SURVEY  TO  AGEICHLTUKE. 


rh.-  |inniar.v  objt^ct  of  Riiii>ping  the  geograpbio  distriliiition  of  species 

I  .L'»_rrtaiii  Itiu  iiuDibv-r,  pusitious,  atul  boauilaries  of  lliu  iiiitiiral 

I  il  and  doral  areas — areas  which  are  fitted  by  nature  for  the  exist- 

rixr  of  nu'lain  native  auimala  and  plants,  and  which  conneqnently  are 

adapted  for  the  growth  of  certain  agricnltural  products  and  for  the 

«[>[Kirt  of  certain  kinds  or  breeds  of  stock.    The  obvious  reason  why 

-lin  auiioals  and  plants  inhabit  restricted  parts  of  the  earth's  siir- 

'  diid  do  not  occur  in  other  parts,  where  there  are  no  impassable 

.i;-.cr»  u>  pi^vent,  is  that  such  s|>eities  faave  become  a<lapted  to  the 

luniealar  physical  and  climatic  conditions  tbore  prevailing,  and  their 

I  Kosilive  organisations  are  not  sufficiently  plastic  to  enable  them  to  live 

^Uder  other  conditions. 

le  present  biological  survey  of  the  San  Francisco  Mountain  region 

KdeiDonMrated  that  mammals,  birds,  reptiles,  insects,  and  I'lants  so 

Riile  in  distribution  that  a  map  showing  the  boQiidaries  of  an  ares 

:!l:t1iited  bv  an  association  of  species  in  one  group  serves  equally  well 

liber  groups.    The  reason  of  this  coincidence  in  distritmlion  is  that 

lerre.ttrial  forms  of  life  inhabiting  the  same  area  are  exjiosed  to  Ibe 

•  enrroandings  and  governe<l  by  the  same  general  laws. 

»poiDlofgreat«i4t  significance,  so  far  as  the  practical  agricoltnrist 

semeH,  is  that  what  is  true  of  animals  and  plants  in  a  state  of  ua- 

8  true  also  of  animals  and  plants  as  modlHcil  hy  the  voluntary  nets 

;  for  every  race  or  breed  of  sheep,  cattle,  or  swine,  and  every 

I'ty  of  grain  or  vegetable  thrives  best  under  [wrticnlar  conditions  of 

uiporntare,  nioistnre,  exposnre,  and  so  on.     It  follows  that  a  map  of 

woataral  life  areax  of  a  country  will  tell  the  farmer  what  be  can  ex- 

a  prodace  most  profitably  on  his  own  farm,  and  also  what  crojm 

>(  thnve  in  his  neighborhood,  thussaring  tbo  time  and  cost  of  ex- 

:»>ental  farming,  which,  in  the  aggregate,  amounts  to  hundreds  of 

"lAands  of  dollars  every  year. 

'iiiifttmtiotis  of  the  appliciilion  o  the  principle  berc  enunciated  ar« 
:  lacking,  even  in  the  arid  region  under  consideration.  Maps  1  and 
'^exntnplesof  thekind  of  biological  maps  here  referred  t«,aud  may 
:jAed  by  ihn  settler  as  guides  in  the  selection  of  Kiopa  for  particular 
ilillM.  It  i»  true  lb.it  very  little  of  the  region  embraced  in  the  pres- 
'  n-jiort  is  under  cultivation,  partly  because  of  Iw  scanty  wat«r  supply 
8  fl<  Iti  JnaeoeMibiUty  mitfl  (y eued  up  by  the  Atlaatio 
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Loutl  Paciflc  Railway.     Nevertheless,  sevenil  crops  auil  garden  veget 

I  blcH  Lavu  beeu  giowii  tnuecessfally  without  irrigation,  erea  in  tbe  LiG 

I'CoIoruilu  Dusert,  atid  the  begiauiiig  thus  mitUe  indicates  a  uaturai  groc 

I  lug  of  a;:rieultiiral  prodauts  according  to  tlie  zones  here  defiued.    T 

Mtpki  Indians  caltiritt«  suecessfully,  iu  the  arid  valleys  below  the  Pa< 

loa,  cotton,  tobauoo,  peaches,  luelous,  flax,  gourds,  and  southern  vai 

tlOHOf  corn  and  bc»us;  and  alfalTa  grows  luxuriaully  in  the  same  zoi 

V        of  these  do  well  in  the  cooler  climates  of  the  higher  zones,    i 

M  at  agrteiillare  iu  the  Pine  belt  have  develojted  the  addilioi 

ktiat  wheat,  ikotatoes,  a  variety  of  corn  different  from  that  of  t 

K  aiifl  nfj (leu  r,—' — *-  ---lid  excelleut  results.    The  Cat 

)■  ,     le  Piuft,  is  subject  to  early  Eros 

i  ierurops;  but  turnips,  beets,  a 

ntl  Utuov  its  lower  border,  and  wild  nu 

BDCrrit^,  and  stmwueriw   abound  in  the  Spruce  belt. 

i  area  here  mapped  were  ext  aded  so  as  to  include  the  Uia) 

mma  uelt  nfthe  Gila  and  Salt  Uiver  valleys,  the  range  in  agriculttu 

luvts  would  be.  far  more  striking,  lar  then  the  orange,  the  date,ai 

Id  Hg  of  the  lower  desert  could  be  contrasted  with  the  hardy  cer« 

gild  th«  potato  of  the  monntain  platean.    These  tropical  fruits  are  n( 

grown  »««'■  Phceuis,  only  200  kilometers  (1^5  utiles)  from  San  Francis 

iloUBttun. 
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LoBW,  Dr.  OscAft— Coutimieil. 

Lmw'h  first  zone  (Iobb  not  rBocli  the  plateau,  but  ext«nila  (or  np  tbo  Gnnd  C»IW, 
auorly  if  not  quilotutlie  mouth  of  the  Little  Colorado.  His  emmnrl  mi 
thjnl  xnnoa  &t<s  cumparabld  mspoctiVDl;  with  tba  Unnert  area  nuil  the  Aiu 
or  Cedar  hell  of  tbo  prrBtmt  pai>or.  Tbo  fourth  znne  includus  uvHryttilnf 
betwoea  the  (.'oilar  belt  ntid  liiuhcr  line,  thiis  ouibrKciDg  tbo  Pint  pltiia 
arva,  tbo  Domjlae/ir  tsouii,  tbu  Sprmii  suiie,  and  Che  Stbalpine  or  Ttf^-Utt 

Tbu  &1tilni)aB  given  by  Loew  relate  to  Arixona  at  a  wbole  and  conanqaentl]'  m 
notBtriotlycompamble  with  thoseof  tbu  present  pftpor,  which  are  rtwlnrud 
to  the  platoan.    Tbe  apparoiit  discrepancy  is  due  to  the  difierenoc  to  bu>- 
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FlriMB,  Pmiio,  Ml 
FkOifU  pcndoza,  12. 

7)hm  aad  flocmof  Ftiatod  Deaert,  orif[io,  21>22. 

Pan  Fnuiciaco  If  oantain,  ori- 

Fmaal  DirWoM  (See  »1m>  Zoom)  : 

Aatfllf  .m 

jiBatroripulAB,  18, 2^ 
BotmL»^1«.20l22.S4. 
GUUbni{ia.2SL 
CaBiidiBii,l0.18,li,20. 
CwoliBteB,l& 
C0Btnl.l7.1«.2  -33,M,»^ 
1& 

17.14,2s. 
It. 
Great  B— In,  Itk 
Greet  PlaiBa,  21. 
HBdnnlaB,  11^19^  20. 
I^fiWenten.m25. 
L««cr  CeUlbmiaii,  2S. 
PMific2i2l. 

18^  111,20, 24,  2Bl 


,17.2Sl 
TeBe  eeaeolor,  38.  Tt,  0& 
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FlKh,Hoaee,08L 
VIr,  BftlMBk.  38. 190, 12L 

DMslMk  il  10, 11, 36, 120. 121, 122. 
WUte,38,lS0,121. 
WkHe  Cork-berk.  12e-l». 
VBekcr.  Bed-ehalted.  88. 
TIjcMlcher,  Hemmendy  84. 

OUT»«ide<l,  11. 88-84. 
Weetern,12;84. 
It  trece,  pmenl  report,  118-123. 
Coeeaini,  88. 

Greet  Nortbem  or  Spruce,  10-11. 
Pla^,oi  Sen  Fnmoieco  Ifountain,  6,  119, 
m-188. 
1. 14. 1ft. 


1.11.531 
87.88L 
10 
b«rbelbta,8. 


18. 


eelUbrelaBiu,  17, 81. 
(0eaee),2SL 
OeetMjjie  MesllUTTe7i,41,88. 

Iriebae  oeelileDtalie,  41 .  88. 

18. 
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GUIe  R/i^gregata  attenuata,  11. 

Glacial  period,  effects  upon  faanae  and  floras,  21-23. 

(ilaacidiam  ^onia,91. 

Glyptostrobus  (genus),  23. 

Gnatcatcher,  Bine-gray,  12, 41, 101. 

Goldfinch,  Arizona,  96. 

ArkansaH,  40, 95. 
Gopher,  Desert  Pocket,  71, 

Pocket,  25, 38, 71, 79. 80. 
Goshawk,  10. 90. 

Grand  Ca&un  of  Colorado  (general  report),  35-41. 

Birds,  38-41. 
General  characters,  35- 

37. 
Mammals,  22, 37-38. 
Keptiles,  22. 
Treen  and  shrubs,  12.35- 

30. 
Trip  to,  4. 
Greasewood.  14. 15, 22.  36, 57, 03. 
Grvbe,  Eared,  87. 
Grosbeak,  Black-headed,  40, 97. 

Evening,  10. 95. 
Grouse,  Dusky  10, 89. 
Grus  mexicana,  88. 
nabia  melanocephala,  40, 97. 
narporhynchns,  16, 100. 
Hawk,  Coop«*r's,  38. 90. 
Fish.  39, 91. 
Marnh,  89-90. 
Pigc<»n,  90. 
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Sharp-shinnetl.  38, 90. 
Sparrow,  39, 91. 
Swainson's,  00. 
Western  Kedtail,  38. 90. 
Helminthophila  celala  luteHCenn,  98. 

riifirapilla  guttuniliH,  W. 
virginiiL',  98. 
Ilemn,  Black-crow ui'd  Night,  88. 
UesperomyH  iTi?miciiM,  17,  22, 37.  G'2  *v.l,  83, 86. 
leucopu^,  05. 

nitinuH.  61-60,8*. 
MOUorii'MsiH,  37,  66. 
mogulotiM,  37.63  64,  86. 
trtiei,  64. 
Heucher.i  rubi'Scrn.H,  9. 
KoIbn>okin  inaculatu,  109. 110. 

ii|»iiri>\iin.iiis,  lOJ.  110. 
tlavilcnta,  10,  lOU-IlU. 
lat-tTatu.  109. 110. 
propin<iua,  109. 
Humidity.  32-34. 
Iliimnilngbinl.  BIiick-chiiiii«'cl,  93. 

Hi-oad-tailrd.  11.39,.;;. 

UuriiuA,  in 

Hyla  ftrrnl<'<»lor.  117-118. 
I  bin,  White  la4rd  Glo.-*i4y,  H8. 
Icterus  buIIorki,9.K 
Incisalia  august iii>.  18. 
Ins«>ctJ«,  8, 16. 
Iris.  55. 

niii^MOuricnsiH.  69. 
iHuIated  t.\pi'fi,  2:t-24. 
Ttinerar}'.  3-4. 
Itcs  Expedition,  15,<J2. 
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Piaon.l4«,M. 

Pin.  . ana,  11.  M.               ^H 

WuodbouH-'i,  ll.M,M. 
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liMhjpbkea,  12. 120, 
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^M 

KubrcrownwL  11,  (1,11)1. 

I.v1i,  HorDHl,  H. 

Biun-mi.DH,5,                       ^H 

UtIiyF<UBr>«>D)ciu,8. 
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0'LaW7,5,                                          ^H 

LIIil»t.Pii]isl1,W, 

SuiFruii:»»].»),ai,3a.U.U.        ^H 
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UiUnim.  38,  ifl,  M. 
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Diuky  P«ikBV74,ai 
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Nj«Ul..iMdlM,lU. 
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8pl1iiE>l«EruUl>.B3-84. 
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pni(gi»i>,n-M, 

Oobrtftloti  (g«liui),23. 

fi.l<l(lnMii.,ll,M,>»4I.1 
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Ilor«l«.n».l».S4, 
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Reptile.,  sew  iipoclpa  ilewrllicd  dlM  foIUm); 
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Spun.*,  BlKkiitwiwl  D™n.  Ifl, « 

8.lpll.ntr.<.taolBlm..tl.l«l. 
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B«d.  lOill,19^4a-40.71^M. 

Sock,  12,  n. 

Stty's  Gnmnd.  59-^  M. 

WUto-UiM,  51-53. 
I  ambellAta,  & 
AB«xlecU,tS. 
.  Bam.  M. 
CUii;M. 

Violot-snen,  40,98. 
rhite-throftted,  39.02. 
I  piuiilU,  99. 
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53. 

« menieoUia.  50-51.79.86,90. 
doraaliA.  37. 5L 
Uteralia.  53^54.86.90. 
leacams.  52. 
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turr,  29-32. 
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faWas,88.71.79.86. 
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1,90. 
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imcd.  12,16,55.112-115. 
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lirdii.  88. 
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anbapicatam.  7. 
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horribiUa.  85. 
UU  levia,  108. 
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Plateau.  38,  79-80.  86. 
Woodpecker.  Cabaiiis'a,  39,  92. 
Califomian,  39, 92. 
Lewia'a.  39.  92. 
Ked-Dap«^,  02. 
Itod  abafted,  92. 
Thrcotued.  11.92. 
Williamaon'a,  39.02. 
Wren,  Cafion.  41.  loO. 

L(>ugbill(>d  Marab.  100. 
K4>ck.  41.  100. 
WeAteru  Iloaae,  100. 
Yucca,  14. 

anguatlfolia,  12.  15. 
baccata,  12,  35,  36. 
Yucca,  Narrow -leaved.  12,  15. 
Zenaidara  macroura,  38,  89. 
Zinnia  granditiora,  16. 
Zonea: 

Alpine,  7. 10,  to,  S\,  a. 


136 


NOBTH  AMEBICAK  FAUHA. 


AlpfaM,  altState,  7. 

IWUBWll,  9, 

plHite,7-8. 
Aretlo-Alpfaie,  19. 
CraadiMi  «r  DooglM  Fir,  e,  10. 11,  U;  19.  SO.  a2. 

■Mtiide,ia. 

iMlnichiMu.  Itt. 

1ilrit,ll. 

aasmalt.  11, 19. 

traea  aod  planto,  10. 
Cadar  or  Pifton  (Me  Plflon). 
Dewrt.  0. 13-1^  19.  99.  39. 

■mt«d«vl9. 

latracihlam,  10b 

Mfda,  10-17.      . 

liiMeti,10b 

■Munmrt^  17,  99. 

xapCilM,  10b 

trMt  and  planta,  U,  15-10. 
Hndaooian  or  Spmo^,  0, 9, 19. 99. 99. 

altitude,  9. 

liMa.10. 

ifffwiiwrit,  10. 


Ptaa,  0^11,1%  90k  91,  99l 
aMfcade,!!. 
1ilida.ll. 

WaMBUlfl.  11  r 

n|itllaa,12. 
treaa  and  plants,  11. 
PIfiOB  or  Oadar,  0. 19.  17,  19,  29. 90,  SI. 
altitude.  IS. 
Iilrda,ll 

BUHBiBala,  19-11^19. 
xei»tilea,13. 

treaa  and  ahraba.  0^  IS. 
SalMlpine  or  Tlmber-Hne,  0, 8^  10.  SO.  S 
altitude.  Ob  8. 
Urda,9. 
mammal^  19. 
treeo  and  planta,  8-9 
Zonco  at  Oiand  Oaflon,  90>S7. 

Inttcralationa  and  afflnltlee,  17. 
Zonotriehia  intermedia,  90. 

leaeophrya,  40,  90. 
Zygadenns  elofana,  9. 


PLATE  I. 

Diagnunmatio  profile  of  Saa  Francisco  Mountain  and  0*140817  Peak  fror 
wost  to  northeast,  showing  the  several  life-zones  and  effeots  of  dope-exposoi 

Slope  exposoro  is  the  inclination  of  the  sorface^of  the  earth  inrelatio 
angle  of  reception  of  the  sun's  rays.  Th  e  sun  strikes  the  northeast  and  east 
a  hill  or  mountain  early  in  the  day,  before  the  heat  is  vety  gnat;  the  south 
noon  when  the  heat  is  greater;  the  southwest  and  west  sides  in  the  al 
when  the  heat  is  greatest,  and  the  northwest  and  north  about  sundown  or  n< 
It  follows  that  the  southwest  side  of  a  hill  or  mountain  reoeiyes  the  sun's 
nearly  a  right  angle  during  the  hottest  part  of  the  day,  and  consequoDt 
hottest  side.  The  higher  temperature  on  the  southwest  side  causes  the  zoue 
and  conversely,  the  lower  temperature  on  the  north  and  northeast  sides — the 
exposures — causos  thorn  to  dip  down.  Tho  normal  difference  in  altitude  of  t 
zone  on  the  southwest  and  northeast  sides  of  Sau  Francisco  Mountain  was  1 
be  about  275  meters,  or  900  ieet. 


PLATE  II. 

Diagram  Hhowing  ofTccto  of  slbpc-exposuro  on  a  volcanic  cono  north  of  San  Ftmi- 
cisco  Mountain. 

This  cone  is  in  the  pine  belt,  its  base  being  above  the  level  of  the  piUon  or  cedar 
belt;  yet  its  south  and  west  slopes  are  covered  with  pi&on  and  cedars  to  ths 
exclnsion  of  the  tall  pines  which  cover  its  north  and  east  slopes  as  well  an  the 
surrounding  plain.  This  is  the  result  of  slope-exposure,  the  snn's  rays  striking  the 
south  and  west  sides  at  such  a  8harf)  angle  as  to  increase  the  temperature  sufficiently 
to  permit  the  growth  of  trees  normally  rcHtricted  to  lower  levels. 
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M  SHOWING    EFFECTS  OF    SLOPE  EXPOSURE  ON    k  VQLCIKIC 
COM£  NORTH  OF  SAN  FRANCISCO  MOUHTMS 


.♦ 


PLATE  in. 


Fig8.  1,2, 3,  and  4,  Heaperomys  megalotis  Merriam  (No.  ffj}}),^  ftd.    Painted  Df«ert, 
Arizona.     Type, 

1.  Crowns  of  left  appor  molars  from  below  (XlO). 

2.  Crowns  of  loft  lower  molars  from  above  ( XlO). 

3.  Crowns  of  left  upper  molars  from  the  outside  (XlO). 

4.  Crowns  of  left  lower  molars  from  the  oatside  (XlO). 

Figs.  5,  G,  7,  and  8,  Hesperomys  leucopu8  rujlnus  subsp.  nov.  (No.  ffjjjj),  9  JmI.     San 
Francisco  Mountain,  Arizona. 

5.  Crowns  of  left  upper  molars  from  below  (XlO). 
C.  Crowns  of  loft  lower  molars  from  above  (  X 10). 

7.  Crowns  of  left  upper  molars  from  the  outside  (XlO). 

8.  Crowns  of  loft  lower  molars  from  tho  outside  (XlO). 

NoTR. — In  this  and  tho  following  plates  the  numbers  in  parentheses  are  those  of 
the  IT.  8.  National  Museum,  unless  the  contrary  is  stated. 


F!g8.  I,  S,  3,  and  4,  sliall   o(  He^pe 
Painted  Dcsurt,  Arituoo.     Type. 


^^. 


Figs.  1  aod  3.  Sknll  of  A, 
tHoDDtain,  Arizona  ( x2). 

Fi^.3aDd4.  Skull  of  Jrricafa  mogollotn<ii>U  Uesma  ( 
f  4iaco  Moantain,  Arizoiia  ( x  2). 

Vign.  r>,G.  and  7.    Skull  •<!  Purogiuithm  intermediui  Herriam  (Mo.  ^ftft)  Jul. 
Onnil  Canon  of  tliu  Culonulo.  Ari?:niia  ( x  1)). 


i-H!SDJad.     S»n  Frtw- 
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PLATE  VI- 

..  9iui.(N<i.  1HH)-    Sau  FraucisooMuiintain,  Ari 


Typr. 

I.  Upper  miliar  Norics. 
'■1,  Lower  molar  seriot  (X  10). 

I.  Arrirola  -i/(i™/«*  Merriam,  S  a.l.  (No.  jlS?V).    8an  FmnciBCoMoiinUin.  Arizona. 

II,  Upper  molar  Bories. 

4.  Lover  molar  Heries  (  X  10), 
^'fi.A.  Jrrinilii  mvgolhtiefuiit  Maarnn,  ^  iiii.  (No.  ijff  Ani.   Ka».  Nat.  IliHt.)-     Bak^r 

Butto,  MugolloD  Mesa,  Ariaotia.     Tppt. 

5.  Upper  molar  seriea. 
J).  Lower  niolftrKcrieN(xlO^. 

7,8.  JrHcofA  moffalfontiuif  Moarnn,  J  (No.  1f£S})'   San  FrsDciacoHonntain,  Arizona. 

7.  Upper  iiiolftr  geriea. 

8.  Lower  molar  series  (  xlO). 


An««ncan  Fauna,  No.  3. 


Plate  VI. 


8 


6 


alHeoiug, 


V%.  A.  mogoU<men«U. 


PLATE  VII. 

Skall  of  IspustexianuaWiktistiLOXiBe  (No.  ffH})«  9  >Mi.    Qtux  Fnnoiaoo  Moanti 
Arizona.    (Nataral  rise. ) 


PLATK  VIII. 


Skull  of  LepM$  arisonoi  Allen  (No.  HJ^f ) ,  9  ad.    Sau  FraQciaco  Mountain,  Arizona. 
(Natural  size). 


PLATE  IX. 


FigH.  1,  2,  and  3,  skull  oi'  Spermopkilav  oryptospilofua  Merriam  (No.  HJ^J),  ^ 

Pain  tod  Desert,  Arizona.     Type.    (]|  natural  size.) 
FigH.  4,  5,  6,  and  7,  sknil  of  Cynomys  yuuniaoni  Baird  (No.  ?l2«t),  9  ad.     Sau  K 

Cisco  Mountain,  Arizona.    (Natural  size.) 


»a. 


ran- 


PLATE  X. 


Figs.  1,2, 3,  and  4,  skull  of  Mephitis  etior  Merriani  (No.  H^6$)»  i  a^l* 

Mountain,  Arizona.    (Natural  8iz(^)     Type. 
Figs.  5, 6, 7,  and  8,  Hkull  of  Xeotoma  mexicana  Baird  (No.  {|  J}}),  ($  ad. 

Mountain,  Arizona  (natural  size). 


8au  Fran* 
San  Fran  I 
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1.  (l&^jn  CraMphlil«i(  bailtui  Rt^iu.     J)f}iB.     Llltic  Coliinulo  Uiwtrl,  Arizuiiu. 
a.   I'J^lHt  rr.i(«;.»r((«»  rnllarix  (Hay).     Vtnlifiris  River,  Alkaiisas. 

:).  (15)51»)  Phri/noM7iiaomatiMimum(,aiT.).    Little  Colondo Desert,  Aritona. 
4.  (15802)  Phrgnotoma  liemaHderi  (Gir.)-    Soil  Pranciaco  HonntaiD,  Ariiona. 
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PBOVISIONAL  BIOLOGICAL  MAP  OF  NORTH  AMERICA,  SHOWING  PRIN- 
CIPAL LIFE  AREAS.    {PREPARED  IN  JANUARY,  1890.) 

[See  Pages  24-26.] 

The  areas  indicated  in  different  colors  are  not  of  equal  value.  The 
Boreal  Province,  as  shown  on  the  map  in  one  color  (green),  is  the 
equivalent  of  the  Sonoran  Province,  which  is  shown  in  six  colors,  one 
for  each  of  its  principal  divisions,  as  follows:  The  Sonoran  proper, 
the  Austroriparian,  the  Great  Plains,  the  Great  Basin,  the  Oalifomiali, 
and  theLower  Californian.  The  Boreal  Province  comprises  three  zones — 
Subalpiue  or  timber-line,  ITudsonian,  and  Canadian — each  of  which 
undergoes  certain  clian^es  in  passing  from  the  Atlantic  to  the  Pticific, 
but  our  knowledge  of  the  region  is  too  vague  to  justify  an  attempt 
to  show  the  resulting  divisions. 

The  Carolinian  Fauna  is  a  northward  extension  of  the  Austroripa- 
rian, while  the  Alleglianian  is  neutral  ground  between  the  latter  and 
the  southernmost  division  of  the  Boreal  Province  (the  Canadian  Fauna). 
The  data  thus  far  accumulated  do  not  admit  of  tracing  the  boundaries 
of  these  minor  subdivisions  or  their  equivalents  in  the  West. 
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CONTRIBUTION  TOWAKD  A  REVISION  OF  THE  LITTLE  STRIPED  SKUNKS 

OF  THE  GENUS  SPILOGALE. 

WITH  DESCRIPTIONS  OF  SEVEN  NEW   SPECIES. 


By  Dr.  C.  Hart  Merriam. 


The  natnber  of  specimens  of  Spilogale  at  present  available  for  study 
iDd  comparison  is  wholly  insufficient  to  warrant  a  final  attempt  to  es- 
Ulisb  and  define  the  North  Awerican  species  and  subspecies;  at  the 
«Mie  time  it  is  ample  to  demonstrate  the  absurdity  of  *  lumping,'  under 
one  specific  uame,  as  is  uow  the  practice,  all  the  forms  inhabiting  the 
Tnited  States,  from  Florida  to  California. 

The  present  paper  is  based  on  the  study  of  39  skins  and  38  skulls,  de- 
itred  from  the  following  sources:  U.  S.  National  Museum,  8  skins  and 
'skulls;  Department  of  Agriculture  series,  12  skins  and  11  skulls; 
Merriam  collection,  19  skins  and  18  skulls. 

The  examination  of  this  material  shows  that  the  members  of  the  genus 
My  be  readily  separated  into  two  divisions,  according  to  the  general 
ikq^  of  the  skull;  one  having  the  cranium  broad  and  fiat,  with  the 
froQto-parietal  region  depressed,  presenting  the  extreme  of  differentia- 
tioDof  the  genus;  the  other  with  the  cranium  narrower  and  more 
kighly  arched  and  the  frontoparietal  region  somewhat  elevated,  ap- 
pmchiug  the  normal  Mephitme  type.  The  members  of  the  latter 
tBTiftioQ  inhabit  the  Gulf  States  and  Mississippi  Valley,  extending  as 
fcwestwanl  (at  least)  as  Trego  County,  Kans. ;  the  members  of  the 
fcnier  inhabit  the  Sonoran  region  of  the  west,  from  central  Texas  west- 

Hdthroogh  New  Mexico  and  Arizona  to  California,  extending  south  to 

iHieSt  Lncas  and  north  to  British  Columbia  and  the  Great  Basin. 

file  eastern  gronp,  so  far  as  represented  in  the  meager  series  at  hand, 

■ipriaes  three  species,  one  inhabiting  Florida,  one  Alabama,  and  one 
Mtt.  How  far  the  limits  of  dispersion  of  each  form  extend,  and 
tter  or  not  any  of  them  intergrside,  are  qaestiou^  tVi^V  ^vvvi  \i<vA.\^ 
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settled  until  speciineus  from  intermediate  localities  ai*e  examinei' 
Florida  form  is  tbe  smallest  and  whitest ;  the  Kansas  form  is  the 
and  blackest. 

The  western  group  comprises  at  least  three  species  and  two  < 
subspecies,  but,  considering  the  great  extent  of  the  area  it  inhii 
c»ven  less  fully  represented  in  available  si>ecimens  than  the  t 
One  8i)ecies  inhabits  south-central  (and  western  ? )  Texas  ;  one  1 
and  southern  California;  and  one  the  southern  part  of  the  peniii 
Lower  California. 

In  the  genus  ^pilogalcj  as  in  the  sillied  genera Mejyhitis  and  Coh 
the  range  of  individual  variation  is  considerable,  though  by  no 
so  great  as  has  been  assumed.  The  principal  variables  are  four,  i 
(1)  cranial  characters ;  (2)  dental  characters;  (3)  length  of  tail;  (• 
markings.  As  a  rule  the  variation  in  each  species  is  between  < 
limits  w  hich  may  be  defined. 

The  males  are  much  larger  than  the  females  and  have  consic 
longer  tails. 

Color  and  markings. — The  color  markings  are  constant  in  ] 
throughout  the  genus,  the  only  variation  being  in  the  quantity  oi 
the  widest  extremes  being  the  result  of  the  extension  or  suppres 
some  of  the  markings,  in  the  young  the  ground  color  is  intense! 
and  the  markings  are  pure  white.  As  age  advances,  the  marki 
come  creamy  yellow,  and  in  worn  states  of  the  pelage  and  old  n 
specimens  the  black  becomes  dull  brown. 

Oeneral  remarks  on  cranial  characters  and  rariation, — As  ; 
stated,  tlierc  arc  two  well-marked  groups  in  the  genus  Spiloga 
liavin^^  the  cranium  broad  and  Hat,  with  the  frontoparietal  re;, 
pressed  to  the  ^^(MUTal  [)lane  of  tin*  top  of  the  skull ;  the  other 
the  cranium  relatively  narrow  and  more  highly  arched,  with  the 
parietal  region  somewhat  elevated.     (See  ligs.  1  and  2.) 


I'p;    1. — 'rniiifivn  St'  seel  ion  ot  -kiill  ••!'  ,V/  i  '••/.. ' /• 


ll' 


Triiii-ivcrMC  S' ctioii  <»f  .skull  o 
riii'ii'tih. 


Tin*  an<;U' ot' divi'r«;('iire  of  thr  hiteial  scries  of  teeth  is  gn^atei 
narrow  than  in  the  broad  skulls.  As  a  rule,  the  ])Ostpalata] 
reaches  tin*  plane  of  the  molars  in  the  nairow-skulled  forms,  ai 
short  of  this  plane  in  the  others.  As  a  lule,  also,  in  the  narrow- 
forms,  tli(»  first  and  second  upper  i)remolars  are  not  crowdcul, 
overlap,  and  'ue  wholly  in  the  tooth  row,  while  in  the  broad- 
forn)s  they  are  much  crowded  and  paitly  overhi]),  or  the  first  is 
obliquely  or  sideways  to  pve  l\\e  sueew  vYwav;  \vwU\  more  room. 
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The  degree  of  iuflation  of  the  mastoids  varies  greatly  in  the  species 
of  both  groape,  and  is  not  silw^ays  proi)ortioiial  to  the  intermastoid 
breadth  of  the  craiiiam*  Thus,  iu  the  type  of  /S\  Incanana,  \\\  which  the 
ioflation  is  only  moderate,  the  nitio  of  mastoid  breadth  tobasihir  length 
of  Uensel  is  69.3,  while  in  S.  leucopariaj  which  presents  the  maximum 
of  iuflation,  the  ratio  is  only  6G.8.  In  some  species  the  intiated  mastoid 
isaet  off  from  the  upper  surface  of  the  cranium  by  a  distinct  change  of 
direction  iu  the  bone,  or  even  by  a  well-marked  groove  or  sulcus,  while 
in  others  no  such  line  of  demarkation  exists.  Tiie  upper  part  of  the 
ioflated  mastoid  is  covered  b3'  the  squamosal,  the  outer  edge  of  which, 
in  the  broad-skulled  species,  usually  forms  a  sharp  ridge  along  the 
outer  side  of  the  mastoid  capsule.  In  S,  leucoparia^  however,  this  ridge 
isolMolete.  The  two  species  having  the  largest  (most  inflated)  capsules 
ire  &[eifco|Hiria  of  central  Texas,  and  iS^.j^t/ZoriiM'  of  Florida.  The  de- 
icree  of  inflation  varies  somewhat  with  age,  being  greatest  in  young 
adults  or  middle-aged  individuals  and  least  in  those  of  advanced  age. 

The  postmolar  production  of  the  palate  varies  somewhat  with  age 
aud  sex.  Thus,  in  two  adult  skulls  from  Provo,  Utah,  the  postpalatal 
notch  reaches  the  plane  of  the  molars  in  the  female,  but  not  in  the  male. 
Aftarale,  it  reaches  the  plane  of  the  molars  in  the  narrow-skulled  forms, 
tnd  falls  short  of  this  plane  in  the  broad  skulls. 

The  horizontal  ramus  of  the  jaw  is  nearly  straight  in  all  the  Hat 
:  ikulled  forms  except  lucdsana  ;  it  is  strongly  convex  below  in  lucasana 
'  ttdin  all  the  narrow-skulled  forms. 

The  size,  shape,  and  proportions  of  the  sectorial  tc^eth  and  of  the 
■pper  molar  afford  excellent  specific  characters.  The  pcKstorbital  part 
tf  the  frontal  narrows  with  age.  In  the  adults  of  some  species  there  is  a 
Barked  postorbital  constriction,  while  in  others  no  trace  of  it  exists.  The 
▼aloe  of  thisexcellent  character  is  often  destroyed  by  large  iisy  mmetrical 
po8torbital  Bwellings  resulting  from  the  presence,  in  the  frontal  sinuses, 
of  a  worm-like  endoparasitic  arachnid  of  the,  genus  PvutaHtoma,  Some 
species  have  distinct,  i>eg-like  postorbital  processes,  wiiich  in  others  are 
i<Kpresented  merely  by  slight  protuberan(*es. 

Yoang  skulls,  compared  with  adults  of  the  same  species,  are  more 
liighly  arched,  the  brain  case  is  more  intiated,  and  the  zygomatic  arches 
tte  less  spreading.  The  sectorial  teeth  and  molars  are  sometimes  aetu- 
*Uj  hirger  than  in  old  specimens,  for  the  reason  that  the  teeth  com- 
ply their  growth  very  early,  and  in  old  age  l>ecomo  smaller  by  the 
*ctriug  away  of  the  crowns. 

The  bones  of  the  skull  unite  very  early,  as  usual  in  tli<*  MuhIvVhUv^ 
^OtbesataresdisapiMsaring  during  the  first  few  months. 

Or§Miial  amd  dental  meoHuremnitH  and  ratios. — The  time  has  not  yet 
Mved  for  fixing  the  limits  of  individual  variation  in  any  group  of  the 

K»MiaIia«    When  a  series  of  ahundred  or  more  skullsof  a  single  species 

^asingle  locality,  of  the  same  sex  and  ai>proximately  the  same  age, 

hdlhave  been  earefally  measure<l  and  the  ration  ot  Wi^^  \ii^^cQ^it^\si^\!^^ 


,  )ir«  wortL 
\t3.\cmm 


toward  the  atttiiiitueiit  of  a  koowledge  of  tli«  Little  Striped  Sbi 
eontaJDii  a  table  <if  tbe  erauial  and  dentat  measureoientit  and  rat 
most  of  tbe  adult  (and  a  few  iiuuiature]  ttkiilU  to  wliioli  I  Imvc  lid 
u«as.  Kauy  of  tlie  ineiisiirements,  aod  more  of  tlie  nitioit,  Hrv  wortL 
and  tlie  tftble  IK  iiublkbed  »ti  niucb  tosliow  tlicse  as  thoBQ, 
reallj*  important'. 

lu  comparitig  one  species  willi  anottier,  »dult  skulls  o 
selected  and  Ibey  should  always  be  of  tbe  same 

Tbe  v»lue  of  measurements  and  ratios  of  tbe  jtostorbital  c 
is  freiinently  destroyed,  iis  previously  stated,  by  tbe  large  swelling 
duced  by  tbe  worm-like  iiunisitu  {Pentantvnn  or  Lingvaliila)  nbic 
feets  tbe  frontal  sinuses  of  more  tban  half  uf  tbe  sknlla  exan 
Thus,  tbe  constriction  in  an  old  male,  S.  tiraciliit  {So.  6852),  froi 
George,  Utab,  is  entirely  obliterated,  not  withstanding  tbe  fact  II 
gracilis  baa  the  deepest  coustrictiou  of  any  of  tbe  knowu  siwcteH. 
same  extreme  of  distortion  oouurs  in  an  old  female  from  Koseburg 
gou  {No.  24200). 

Other  skulls  in  which  the  postorbital  breadth  is  more  or  less  afi 
by  these  swellings  are  Xos.  ( iT.  S.  National  Museum)  il43,  421'J,3 
and  peihfti>s  also  24115,  2411fi,  and  2411',  and  (Merrium  ooUw 
1800,  2100,  2270, 1'-iOS,  1*583,  3085,  42(Hi,  50Tf!,  fi3U,  6315,  6328. 

In  a  fiiv  very  old  skulls  the  upper  molars  are  worn  dowii  so  fu 
their  measurements  and  ratios  are  uuFuliable.  This  is  the  case  in 
(tl.  S.  National  Museum)  1623,  4113,  242<t0,  24807  and  (Merriam  « 
tiou]  3985  and  5852 ;  and  Nos.  5676  and  6315  are  somewhat  worn. 

Generic chanuilem of  Spihgnle  contrmled  witk  JUe^h iti^.-rJhjiJ; 
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8pilogaIe\s  a  perfectly  valid  genas,  and  may  be  kuowu  from  Mephitis 
W  the  following  cranial  and  dental  characters. 

The  cranium  as  a  whole  is  flat  and  broad,  the  frontal  and  parietal 
rejnoDs  being  so  depressed  that  the  top  of  the  skull  presents  a  nearly 
Ktmight  plane,  instead  of  being  highly  arched  as  in  Mephitis  ;  the  skull 
is  broadly  wedgeshai>ed  in  outline;  the  mastoids  nre  greatly  inflated, 
forming  elliptical  capsules  which  reach  on  either  side  from  the  meatus 
to  the  exo<;cipital,  the  outer  border  of  which  is  ])uslied  backward  toward 
the  condyle;  the  paroccipital  process  is  obsolete  or  rudiment^iry;  the 
tobe  of  the  auditory  meatus  is  bent  strongly  forward  ;  the  supraorbital 
processes  are  more  strongly  develoi>ed ;  the  stej)  of  the  mandible  is 
absent;  the  lirst  lower  premolar  is  relatively  much  larger;  the  upper 
sectorial  tooth  is  longer ;  the  upper  molar  is  narrower  antero  poste- 
riorly ;  and  the  zygomatic  arches  are  more  spreading  and  are  broadest 
ami  highest  in  the  middle  instead  of  posteriorly. 

deofjraphic  diHtribntwn. — At  the  time  when  Baird  wrote  his  great 
work  on  the  mamm<als  of  North  America,  the  Little  Striped  Skunks  were 
known  from  California  and  Texas  only.  I  have  'examined  specimens 
from  North  Carolina,  Georgia,  Florida,  Alabama,  Mississippi,  Kansas, 
Texas,  Arizona,  Lower  California,  California,  Oregon,  Washington, 
Utah,  and  Idaho,  and  species  of  the  genus  are  known  to  inhabit  Iowa 
and  Wyoming. 

Faunul  position, — The  genus  Spilogale  is  a  Sonoran  genus,  coming 
into  the  United  States  from  Mexico,  and  ranging  northward  and  east- 
ward as  far  as  the  ramifications  of  the  Sonoran  fauna  extend.  To  the 
«)uth  it  reaches  Yucatan  and  Guatemala  (Alston,  in  Biologia  Centrali- 
Anieiicana). 

Tlie  only  part  of  the  United  States  in  which  Spilogale  oversteps  the 
bounds  of  the  Sonoran  lauiia  is  along  the  west  coast,  where,  as  pre- 
viously explained  (North  American  Fauna,  No.  3,  p.  26),  the  Sonoran 
ami  Boreal  elements  are  curiously  mixed. 

Synoni/my  and  nomenclature, — The  synonymy  and  nomenclature  of  the 
little  Striped  Skunks  is  somewhat  involved.  Without  going  fully  into 
the  history  of  the  subject,  it  may  be  stattnl  that  four  specific  names  have 
been  apiilied  to  North  American  animals  which  are  now  recognized  as 
l^longing  to  the  genus  Spilogale^  namely,  putorius  (Liinneus,  1758) ;  i»- 
^upta  (Iiafines<iue,  1820);  hivolor  (Gray,  1837);  quaterlinearis  (Wi- 
naiis,  1859). 

The  name  Virvrra  putorius  waa  ^xxi^nhy  Linnauis  in  1758  to  the  Little 
Striped  Skunk  of  Florida  or  Carolina,  and  was  based  primarily  on 
Catesby's  description  and  figure.  It  becomes  available  therefore  for 
^Florida  animal, 'to  which  it  is  here  restricted. 

The  name  Mephitis  interrupta  was  given  by  KaGnesque  in  1820  to  the 
Vccies  inhabiting  ^Louisiana,'  but  Louisiana  at  that  date  was  com- 
ply spoken  of  as  stretching  far  to  the  northwest,  including  most  of  the 
*ritory  west  of  the  Mississippi  Ki  ver  and  east  of  tY\e^  1\oc>l>j  '^wi\\\»Iva»< 
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Tbe  name  was  afterward  (1836)  restrictei  by  Lichteiistein  to  the  black- 
tailed  form  of  Ili«  '  Upper  Miesoiiri  River.' 

Tbe  uauie  Mtpkitis  bioolor  was  given  by  Gray  in  IS-IT  toaXortli 
American  aaimnl ;  but  si  new  the  locality  was  uot  meniioiiod,  and  the 
desuriptinii  ci:iiit.ains  iiothitifr  distinctive,  it  is  impoeoilile  to  ascerlAin 
which  form  lie  had  in  iiiiiid,  and  the  name  must  be  dropped.  Imlee*!, 
Gr»y  himself,  in  1865,  gave  it  as  a  syuouym  of  M.  inttTrupta  of  Ba&ii' 
esque. 

The  name  M^hitiM  quaterlinearis  wa«  given  by  one  Winans,  in  1859,  U 
the  Kansns  animal,*  and  like  the  foregoing  becomes  a  synonym  o 
interrupta. 

Tbe  name  Viverra  sorrilla  was  given  by  Schreber,  in  1778,  to  a  Sontl 
American  species,  ami  consequently  may  be  diomissed  from  further  coti 
sideratinii  in  the  present  conneetioii. 
^  Hence  bnt  two  specific  names  are  available  for  Bpecies  inhabiting  th' 
United  States,  namely,  putoriiM  for  the  Florida  animal,  and  ittterrupb 
for  the  animal  inhabiting  the  Missouri  region,  of  which  Kansas  siieci 
mens  may  be  regarded  as  typical. 


PAKIKTAX.     KBUION      UKfRSASfUt    1*.' 


n'.  ITniler  juw  strougly  ooovei  lielov hMMw 

a-.  ITuilerjnw  etraiglit  or  uoBrlf  atnigbt  b«low. 

b  •,  Mftat-niila  ouuruioiisly  iiilluted  iind  cvniilj'  rounded  bolon-,  with  Untdl;  k  lm< 

uf  hitertil  ridge IwuBjiarJ" 

fi'.  MikstniUs  iiioileraUily  iiiQatcd,  not  evenly  rouuded  belun-,  with  lateral  rU0 
well  di.'v>iloped. 
e'.  PiiHtntliLtiil    iitKuaaias    but    littlu    develo|ied  ;      inlernrbital     ootutricli^ 

matkrf  fraetfi 

c'.  PiiBtflrbltiil  pruuesMSBtroiigiy  developed;  iotenirbital  uouHtriotioa  blol  * 
uliaelil. 
d'.  Coiiiliiiiiid  luiigtii  of  cTowuH  of  upper  Buiitoriul  tootb  nod  inaUr  »4ii»J 

length  III' pterygoid  fuBHa  from  baae  ufliituiular jilwa* 

d'.  Combined  iBiigth  «f  crowns  of  upper  srotorinl  tooth  KUd  molar  f«tl««al 
niileiiiMy  shnrl.  nflnnjith  of  pterygoid  fosxa wsiclllA 

B.— Cranium  j(aiiiiuwbu  and  moiik  niGni.Y  ahijhkii:  vaoNTo-rAKiKTAL  RZaii) 


.  Combined  length  uf  upper  ■outodul  toolli  iind  molar  greater  than  longUl  ' 
iiiBHtoid  (^upBiilt',  nnd  ('i)u»l  to  dislsnuH  from  niiteriur  lip  of  fomnMi  im| 
num  1A  foramen  Inepruiii  nieiliuiii {BrfiaMt- 

',  Combined  length  of  up|ior  siHituriiil  tooth  )ind  molar  lem  thau  length  of  laialoi 
ca|ianle,  and  miiuU  lew  than  iliHtniiDii  team  lititerior  lip  of  foranMii  m»$ 
iiiiin  to  ri>i'!iiiiL-n  liicerum  luediuin.  '  • 

h  '.   IniiiT  lobe  of  upper  inolnt  broadly  roiindeil  on  inner  (tidif,  wild  grtatcat  ce'' 
vexJly  uearlimldle. 
.  UtAUtDoit  from  lissal   emarginatiou   lo  point   midway  botucen  piHiUirkiCi 
I  leut  ouR-tbinl  tlio  Isngthof  the  topof  ■hull.. 
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c'.  DiMtancefrom  uaHalenis^rgination  to  point  midway  between  postorbital 
proceHsos  considerable  lens  tban  one-third  tbo  length  of  the  top  of  the 

skull ringens. 

b  *.  Inuer  lobe  of  nppor  molar  not  broadly  rounded  on  inner  Bide,  and  with  decided 
projection  considerably  behind  middle  of  tooth putoriue. 


SPILOGALE  PUTORIUS  Liiiuceus. 

Vtrerra  putonus. —  lAuuifUH,  Systema  Natnne,  ed.  x,  I,  175^?,  44  (based  primarily  on 
the  PutoriuM  amcricanu»  striatus  of  Catesby). 

General  vharaviers, — The  Little  Striped  Skunk  of  Florida  is  conspic- 
Q0U8  for  its  small  size,  short  tail,  and  the  extent  of  the  white  mark- 
ings, lu  addition  to  the  usual  markings,  it  usually  has  a  white  patch 
or  stripe  on  the  outside  of  the  thigh  and  another  on  the  upper  side  of 
theibot,  the  two  rarely  being  coniluent.  The  rump  spots  are  large  and 
sometimes  continuous  with  the  leg-stripe.  The  stripes  at  the  base  of  thB 
tail  are  very  large  and  confluent  posteriorly,  forming  a  broad  patch  of 
white  which  covers  the  upper  surface  of  the  basal  fourth  of  the  tail.  The 
external  lateral  stripe  is  broad,  encroaches  on  the  belly,  and  is  contin- 
uous posteriorly  with  the  anterior  transverse  stripe,  which,  in  turn,  is 
often  continuous  with  the  internal  dorsal  stripe.  The  tail  with  hairs 
is  iTiucli  shorter  than  head  and  body. 

A  single  specimen  from  Kissimee  Prairie,  Florida  (No.  4870  9  im.), 
is  smaller  than  the  others,  and  difl'ers  from  them  in  the  great  extent 
aud  breadth  of  the  external  lateral  stripe,  which  is  coniluent  with 
both  anterior  and  posterior  transverse  8trii)es.  The  rump  spots  also 
are  unusually  large,  and  are  confluent  posteriorly  with  the  tail  spots 
ami  laterally  with  Ihe  leg-stripe,  and  the  latter  is  continuous  on  one 
side  with  the  foot  stripe.  The  middle  pair  of  dorsal  stripes  begin  pos- 
terior to  the  plane  of  the  ears,  leaving  the  black  occipital  patch  larger 
than  usual. 

Cranial  characters. — So  far  as  cranial  characters  go,  8.  pntorius,  8. 
tWia/io/a,  S.  ringensy  and  S.  intcrrupta  (constitute  a  closely  related  group, 
widely  separated  from  the  s[>ecies  inhabiting  the  arid  lands  from  cen- 
tral Texas  westward.    They  agree  in  having  the  cranium  relatively 
bigh  and  narrow;  the  frontoparietal  regi(m  somewhat  elevated;  the 
opper  lateral  series  of  teeth  strongly  divergent  posteriorly;  all  of  the 
premolars  in  the  tooth  row,  not  overlap[)ing,  and  rarely  crowded  ;  the 
P<HJt-pa1atal  notch  ending  about  on  a  line  with  the  alveolus  of  the  upper 
oiojar and  without  median  projection;  a  distinct  postorbital  constric- 
^'^U;  and  the  horizontal  ramus  of  th(»  lower  jaw  strongly  convex  below. 
Tfte^  further  agree  with  one  another,  and  differ  from  the  flat-skulled 
^^8,  except  8.  leucoparia,  in  lacking  a  distinct  (;rest  or  ridge  along  the 

®^t^ide  of  the  mastoid  capsule  (forme<l  by  the  e4lge  of  the  squamosal). 

/^  't^iarius  and  8,  indianola  have  the  smallest  and  shortest  skulls.    /?.  pu- 
^^W  has  the  largest  mastoid  capsules,  and  difi*ers  from  all  the  otlier% 

**  ^tilie  shape  of  the  iuner  lobe  of  the  upper  mo\at,  \.\\e  vo%\«wi-\vX«tuA 


i 
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crescent-  of  wbicli  prtyccts  strongly  toward  tbe  loedmn  line  iiowterim  to 
the  luiddle  of  tlie  tootb.  In  8,  interfupta,  inHianola^  and  rin<iiiiK  ilw 
intiiT  lobe  of  tbe  upper  molar  is  broadly  and  evenly  rotiiide<i,  britif^ug 
tli«  most  prouiiueiit  part  of  tlie  convexity  nearly  ojiposite  the  middlB 
ofllietoolli  iDSt»iftd  (if  considtrably  behind  it.  Tbe  ua^ai  o|)eniugiB 
constricted  laterally  in  its  upper  hall'. 

In  .S.  putoriua,  iitterrvpta,  and  hidianoUi,  tbe  length  of  the  upper  mir 
face  of  the  rostrum,  from  the  nasal  emargination  to  the  plane  of  (lie 
poetorbitsi  proce^se^t,  m  just  half  the  length  of  the  upper  surface  of  tbe 
crauiuin  behind  the  jKistorhitai  processes,  while  in  S.  ringens  the  latter 
mefisurentent  is  considerably  more  than  double  the  former. 

Mea*uremrHt». — A  fully  adult  mate,  captured  at  Lake  Worth,  Fls, 
Mny  20, 18S9,  by  Morns  M.  Green  {U,  S.  Nationiil  Museum,  No.  JflHl, 
afforded  the  following  measurements  iu  tbe  flesli:  Total  lengtb,  3':i; 
tail  vertebrre,  129;  hairs,  50;  hind  foot,  3!).  A  female  canght  at  tli? 
same  place  two  days  previously  (U.  8.  Xational  Museum,  No.  jiff-j) 
meiisured:  Total  length,  34U;  tail  vertebrieJlT:  hairs,  48;  hind  foot, 3*. 


8PILOUALK  INTEREUPTA  llafluestiue. 

I  J/qiAitii  tutrrrujifii.— Ralitieaquo,  Aunala  of  Nature,  I,  I82(i,  3.  LicbteDBt«iD,Al>liAn<l 
Akad.  WiBB,,  Berlin  (for  1836),  IfiSfl;  281,  tab.  11,  Ab-  1. 

I  Jfrp*i('»  </i(ii(ircJinfan"«.— WinuuB  [Kansaaf],  nswapajier,  ISSU  {see  Coiies.  Fiir-BMritif , 
Animals,  1877,  239-240). 

General  ckaritcters. — This  species  may  be  known  from  all  other*  Iff* 
the  large  si^e  of  tbe  tail  and  (he  limited  extent  of  the  wbite  niarkinjlt. 
The  tail,  willi  hairs,  is  longer  than  tbe  head  and  body,  and  is  large  awl 
full.  As  a  rule  it  is  black  throughout;  and  llie  white  when  i>Te«eiit.it 
limited  to  a  slender  tuft  surrounded  by  the  black  hairs  of  the  extrfitn* 
tip.  Tbe  bead  markings  are  very  small,  tbe  frontal  spotbeingless  tlmtl 
half  the  usual  size,  and  the  cre.sceut  in  frout  of  tbe  ear  being  reiliic«l 
to  an  incon^picuouN  streak  or  dab  wholly  unconnected  with  tbe  lateral 
strii>e,  there  being  no  wbite  at  all  under  the  ear.  All  of  the  wbite 
stripes  are  reduceil  in  size,  so  that  tbe  animal  has  the  blackest  buck  ol 
any  known  8|)eoie8,  '^.  riaifens  approaching  it  most  closely  in  tbi»  w- 
apcot. 

Cramal  characters. — Tbe  skull  of  .S'.  iatprrupla  is  longer  and  higher 
posteriorly  than  tbat  of  S.puloriug,  and  iheauditalbuUa)  are  much  lew 
indated.  The  inner  lobe  of  the  upper  niohir  is  broadly  rounded,  witli 
the  most  prominent  part  of  tbe  convexity  opposite  tbe  iniddin  of  llw 
tooth,  instead  of  far  l>ebiu<l  the  middle  as  iu  8.  putorim.'  The  post- 
orbitwl  ]iiH)ce8se8  are  feebly  developed  and  there  is  scarcely  a  trace  fl! 
pOHtorbital  coustrietioi). 

Specimens  of  Spilogaln  intcrrupin  have  been  examined  ft^m  varioal 
places  in  Kanmis,  from  the  eastern  part  of  tbe  stall*  ( Harlier  uud  Cuffo; 
louutws)  wcmL  to  Trego  ronnl\,iMw\f torn ^Aite  \S.w'«a  tndiaii  Ag«My^ 
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Gtner€tl  remarks. — Whatever  doubt  may  arise  as  to  whether  or  not 
tie  species  here  described  is  really  the  Mephitis  interrupta  of  BafiD- 
•que,  there  can  be  none  whatever  that  it  is  the  J/,  interrupta  of  Lich- 
eustein;  so  that  the  question,  if  any,  relates  not  to  the  name  of  the 
(pecies  but  merely  to  the  authority  for  the  name.  Lichtensteiu  dis- 
tinctly states  that  hin  animal  came  from  the  'Upper  Missouri'  and  that 
it  bid  a  black  tail. 

Measurements, — The  average  measurements  of  four  males  from  Trego 
Connty,  Kans.,  are  as  follows:  Head  and  body,*  .'^50 ;  tail  vertebra*,  21(5; 
baire,  105;  hind  foot,  49.5.  The  average  measurements  of  two  females 
froin  the  same  locality  are:  Head  and  body,  320;  tail  vertebne,  208; 
hairs,  SO;  hind  foot,  43.5. 

SPILOGALE  RINGENS  sp.  nov. 

Typ«»  No.  SuiSi  9.  ^T-  »^.  National  Mnsoiim  (Department  of  Agrir.iilturo  colh'c- 
tioii).  GreeiiBboroiigb.  Hale  County,  Alabama,  August  2,  1890.  Collected 
bv  C.  8.  Brimley.     (Original  number,  50.) 

Mtasurenients  {tsiken  in  flesh). — Total  length,  400;  tail  vertebrie,  1G5 ; 
bJDd  foot,  45 ;  ))encil,  88. 

General  characters. — Size  considerably  larger  than  ^S. putorius ;  abont 
foaling  8.  interrupta,  with  which  it  is  most  closely  related ;  tail  with 
Hairs  longer  than  head  and  body,  white  markings  restricted  ;  no  white 
lui  legs  or  feet ;  frontal  spot  very  small ;  crescent  in  front  of  ear  not 
QontinnoQS  or  barely  continuous  with  lateral  stripe ;  white  of  tail  limited 
to  terminal  third  above  and  terminal  half  below;  while  the  white  is  less 
extensive  than  in  8,  putorius,  it  is  more  extensive  than  in  8.  interrupta. 

Cranial  characters. — Compared  with  S.  interrupta,  its  nearest  relative, 
UieHkuU  of  8.  ringens  is  broader  across  the  postorbital  processes  and 
interorbitally,  has  better  developed  postorbital  processes,  and  a  decided 
iNwtorbital  constriction.  The  distance  from  the  nasal  emargination  to 
the  plane  of  the  postorbital  processes  is  considerably  less  than  one-third 
Wie  length  of  the  top  of  the  skull,  while  in  8.  interrupta  it  is  just  one- 
thinl.  The  ratio  of  the  distance  across  upper  molars  to  the  upi>er  lat- 
•fai  series  of  teeth  is  about  120  in  ringcus  and  ll.'J  in  interrupta. 

Compared  with  8.  putorius  the  skull  is  longer,  the  brain  case  is  higher 
posteriorly,  the  inflated  mastoids  do  not  project  so  far  laterally,  the  in- 
^  lobe  of  the  upper  sectorial  tooth  is  larger  and  broader,  and  the  in- 
^lobe  of  the  upper  molar  is  evenly  rounded  ofl',  the  most  prominent 
part  of  the  convexity  being  near,  instead  of  behind,  the  middle  of  the 
tooth. 

While  the  type  is  from  Hale  (bounty,  Ala.,  other  specimens  have 
been  examined  from  Cherokee,  N.  C,  Corinth,  Miss.,  and  Mobile,  Ala. 

*  Unfortonmtoly,  the  coHector  did  not  record  the  total  length  iu  the  desk ;  but  by 
Mag  tbe  length  of  the  tail  to  the  head  and  hody,  an  approximate  m«aa^t«ai«w\.  xckv^ 
•  aUaioad. 
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The  Ijitter  has  n  liltle  more  white  tlian  the  otliiTs,  ami  rbc  anU'  aiiriwi- 
Inr  crescent  in  iian-owly  udiiUiiiiouk  witli  ilio  latoriU  8tri{K>.  In  tliu  Cw* 
inth  Kpecinieii  the  whili^  tip  of  th»  tivil  rencbes  further  dtmn  ttmu  Dothl 
others. 

aPlUJGALE  INDIANOLA  sii.  nov. 

Tjpo  (skull)  Nu.  111:21,  youtig  ndiilt.     U.  S.  Nntiniiat  MuaiMiiu.     I'roui  Ii>'l 
MAUgunln  Bay,  Texas.     (!i>llocte<I  Iiy  J,  H.  Cliirkx,  iu  1851. 

This  species  is  foundetl  on  two  Hkiilla  colluuted  at  Indiatiola.  &!»!& 

gorda  Baj-,-Texa8.  by  .J.  H.  Clurke,  of  the  Mexican^  Boaodsry  Survey. 

The  BkiiiH  were  not  preserved,  and  nothing  whatever  is  knowo  of  tbi 

external  eliaracters  of  the  animal.     It  probably  is  a  Mexican  tropical 

»  fipeciea  extending  north  along  the  Gulf  coast  of  Tcxae. 

Cranial  ohariuitera. — The  skoU   is  small,  and  the  brain  case  is  short 

rftiid  highly  arched, us  iu  S.putnriua  from  Florida.    It  differs  froin}iiita- 

'  riiu,  however,  iu  being  narrowov  across  the  postorbital  processes, 

having  smaller  ami  less  prominent  mastoid  oapsules,  smaller  andil 

bntla),  longer  pterygoid  fossa,  and  larger  teeth.    The  upper  secloriil 

r  and  molar  particularly  are  oinoh  liirger  than  iu  putoriug,  the  combined 

I  length  of  the  two  teeth  exceeding  the  leugth  of  the  mastoid  capsulcas' 

I  equaling  the  distance  Irom  the  anterior  lip  of  the  foramen  magnnm ., 

the  foramen  lacerHui  medium,  iu   these  respects  differing  from  ^ 

known  sjieoies  of  the  genus.     The  inner  lobe  of  the  upper  molar  mvn] 

large  and  broad,  and  is  broadly  and  evenly  rounded  off  on  theimitf 

side,  the  greatest  convexity  being  opposite  the  middle  of  the  toolli  ii 

Btead  of  considerably  behind  it.     The  ratio  of  breadth  to  length  of  tbe 

upper  molar  is  120.  while  iu  S.  pntorim  it  is  136. 

The  lower  sectorial  tooth  is  very  ranch  larger,  and  tbe  last  loMti 
molar  about  double  the  size  of  the  same  tooth  in  S.putorius. 


Averoac  ratiot  of  »everul  astttsim: 


KHtIra  tn  linallnr  lcnetl>  nr  KenuJ : 

Lwiulli  □r  apiwt  latanl  Hriai  of  teaUi 

LeDfEib  of  ntiper  HMlortet  and  molu-  togetlii 

Lnnjitb  of  upper  Mctorial 

LongUi  of  purygotd  ftuBA 

B>Ud  Dfmutdd  breadth  lainUti]  IfiDith 

B>Ud  of  blend  tb  Iu  loDRtk  of  upper  mpUr 


Rierrujtfn,  A'.  "■?•', 
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SPILO(;^ALE  LUi^VSANA  sp.  iiov. 

Tyi»e  Xi».  i'j'iW  ad.    U.  S.  Natioual  Mummiih.     From  Cajie  St.  LiicaH,  Lower  Cal- 
ifornia.    Collected  by  John  Xaiituo.     (Oiijifinal  numlier.  t>0:J.) 

General charactern. — Size  lar^o ;  tail  lon;^:  (with  hairs  apparently  about 
M  loDg  as  head  and  body);  terminal  pencil  white;  white  markings 
hr^  and  broad.  Median  pair  of  dorsal  stripes  broadly  continent  pos- 
teriorly with  anterior  transverse  bands,  and  thence  with  external  lat- 
eral stripes ;  lumbar  spots  on  each  side  elongating  posteriorly  so  as  to 
fam  a  distinct  strii)e,  which  becomes  conHuent  with  the  posterior  trans- 
Tttse  stripe  of  the  same  side,  forming  an  acute  angle  posteriorly  at 
point  of  union  ;  tail  spots  indistinctly  confluent  posteriorly.  Two  par- 
allel longitudinal  white  stripes  extend  back  from  the  chin  to  the  throat, 
where  they  are  connected  by  a  transverse  curved  line.  Two  other 
rtitestripeSy  one  on  each  side,  reach  backward  from  the  angles  of  the 
Boath  to  a  point  a  little  below  and  posterior  to  the  ears,  where  they 
indistinctly  join  the  lateral  stripes.  This  is  the  only  species  known  to 
Min  which  there  is  any  regularity  in  the  throat  and  chin  markings. 

Cranial  characters, — Two  skulls  from  Cape  St.  Lucas,  Lower  California 
(the  type,  No.  4219,  and  Xo.  414:5,  U.  S.  National  Museum),  are  much 
hrger,  broader  posteriorly,  flatter,  and  everyw^here  more  massive  than 
thoiie  of  any  other  species  examined.  The  postorbital  processes  are 
veil  developed ;  the  postorbital  constriction  is  not  noticeable;  there  is 
i  distinct  sagittal  crest ;  the  post- palatal  notches  fall  considerably  short 
ef  the  plane  of  the  alveoli  of  the  upper  molars;  the  upper  molars  are 
Retangnlar,  with  a  deep  notch  behind,  and  the  postero-internal  angle 
projects  furthest  toward  the  median  line  as  in  S. putorins  ^toxw  Florida; 
there  is  no  line  of  demarkation  on  the  upper  surface  of  the  skull  between 
tbe  inflated  mastoids  and  cranial  ])arietes. 

The  first  upper  premolar  is  small.  Jn  one  skull  (No.  4143)  it  is  ab- 
ut on  one  side  and  very  small  on  the  other,  but  is  wholly  in  the  tooth 
low.  In  the  other  skull  (the  type.  No.  4219)  it  is  present  on  both  sides, 
Ittger,  and  slightly  overlaps  the  (;anine.  The  second  upper  premolar 
ii not  crowded  and  does  not  overlap  the  third. 

The  nnder  jaw  is  more  convex  below  than  in  any  other  species  known 
tome;  the  angular  process  is  set  up  higher,  and  there  is  more  evidence 
efthe  'step'  which  is  so  chjiracteristic  of  Mephitia. 

SPILOCJALE  LKUCOPAUIA  sp.  nov. 

(Plate  I,  fi«8.  4-1).) 

Type  No. iir^  ^  ad.    Merrinin  collection.    >>oiu  Mason,  Mason  County,  Texas,  De- 
cember 2,  1835.   Collected  by  Ira  B.  TIenry.     (Original  number.  HI.) 

Otneral  characters, — Size  medium  (total  length  of  $  ,  about  400;  hind 
'^sbootiS),  tail  with  hairs  shorter  than  head  and  l)ody.  White  mark- 
^Ittgerthan  in  any  other  known  species,  the  \v\utcs  o\\  V>w>V.  ^x\s\\sv^ 
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even  exceediiiir  ttie  black  iu  area;  ull  tbe  stripeR  are  broaili'i-  titan  lu 
the  other  sjiecii-s ;  the  middle  pair  of  dorttiil  Ktrlpes  ivru  (romiiinoiM  jiw- 

I  teriorly  with  the  anterlnr  triinswirsp"8tri|ie,  which  In  taiii  tire  bromllj 

I  rontliieiit  with  tbo  cstenial  lateral  stripes.    The  lumbar  Hpot4  ore  Ken- 
erully  eoiiUneiit  with  the  posterior  transverse  Htripes.     Tlie  tail  Bjidti 

I  iirt'  Houietimes  eontiaeiit  posteriorly,  forming  a  narrow  Itaiid  acmwiliit 

I  base  of  the  tail.    There  ia  uo  white  on  the  thighs,  and  ouly  nuvJy  ■ 

1  few  wliile  hairs  on  the  upper  snrface  of  the  foot. 

Cranial  tharacfem. — The  skrill  of  Spihgale  (evtvparia  pn>soDt8  tl«> 
maxitunni  degree  of  iiiHation  of  the  mastoid  capsules  yet  observMl  iatlio 
genas,  surpassing  even  S.  putorius  of  Florida.  Tlie  infiatinn  ia  miwt 
conHjticuouH  postero  latenilly,  and  in  transverae  scutiou  the  capsulcJUtt 
lubeirciilar  in  oitttiiie.    The  erc^t  or  ridge  usually  fonnvd  by  the  outer 

I  e<lge  of  tlie  squiinioHal  in  obsolete.    The  audi tal  Iinlhe  are  largurUiaa 

\  usual. 

Bl'ILOGAliE  GRACILIS  Merriam.- 

TyveNo.  VU'St  /  wl.  U..S.Natiou»l  Muwum  CUapWrnMiiof  AgHonUnre  «dl(». 
lloo).  t'roul  Oraud  CuDon  of  tLu  Ciilorudu.  .^rixonniuorlh  of  8au  Kmikum 
Moolitaiti),  Septemlior  12.  Ir^.  CoUccteil  liy  C.  Ilart  Mnrriiim,  imr  baHiui 
uf  oaDon.    (Original  nnmber.  45to 

Meaaurementg  o/tvpe  (taken  iu  the  flesli).— Total  length, 41J0  ;  tatlver 
tebne,  142;t  peneil,  100;  hind  foot.  40. 

General  eharaeters. — Size  medium:  form  slender  like  a  ferret;  tail 
witli  hairs,  longer  than  head  and  body.  External  lateral  stripe  verj 
large  ami  broad,  and  broadly  confluent  with  tlie  anterior  iraunvTue 
niripe,  which  in  turn  is  sometimes  narrowly  continent  with  the  iuiict  '[ 
dorsal  stripe,  deposed  white  of  tail  occupies  neatly  the  whole  of  tlie 
terminal  tialf  above  and  the  terminal  two-thirds  below. 

lu  old  individuals  the  lumbitr  spots  show  a  tendency  to  become  con*  |' 
:   fluent  posteriorly  with  the  posterior  transverse  stniK-8.     The  H|iut«  ftt 
base  of  tail  are  sometimes  coutiaent  [Mjateriorly.     The  males  have  wm- 
I  sideralily  longer  tJiils  thuu  the  females. 

Griininl  chtiroclem. — ^The  skull  of  .S'.  gracilin  is  broad  and  flat,  witii  tb** 

I  froDto-parietJil  region  depressed  to  the  piano  of  the  top  of  the  skull,  au*l 

I  there  is  a  deep  postorhit^l  constriction — the  deeiK'nt  (losscxsed  by  any  »' 

le  sjiecies  now  known.     There  are  well  marked  posturbitui 

nces,  bat  they  are  not  peg-like  processes  as  iu  S.ph«tutx  aud  i 

'  TliiH  «|H>i.'i<'H  liM  hfttfti  iteacritmil  in  Ni>rth  AmeTicsti  Fanna.  No.  3,  pp.  ( 

tTlie  tnil  of  tlLiita|xuitiiieii   wna  iujnrpil  in  L'arl.v  life  atiA  tlie  lemiinal  | 

[   nbaent.     In  a  yoan\(  iiiillviduAl  Gtkuxbt  at  iLu  cuaoa  Iwu  diiya  Inter,  Ibn  t«ll  v( 
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SPILOGALE  SAXATILIS  sp.  nov. 

Type  No.  ^Jf*  ^  ad.    Merriaui  collection.    From  Provo,  Utab,  November  13, 1888. 
Collected  by  Vernon  Bailey.    (Original  nnmber,  384.) 

MeoJturements  of  type  (taken  in  the  flesh). — Total  length,  450;  tail 
Tcrtebni*,  170;  pencil,  100;  hind  foot,  49.  MeaHurements  of  9  ad.  (same 
betlity  and  date) :  total  length,  400;  tail  vertebra*,  163;  hairs,  80;  hind 
i»t,41. 

General  characters. —Sizey  rathar  large;  tail,  with  hairs,  longer  than 
Kid  and  body.  External  lateral  stri[)e  nearly  obsolete  and  ))arely  or 
lot  continuous  with  anterior  transverse  stripe.  Tn  the  type  specimen, 
oidult  male,  noneof  the  markings  are  confluent.  In  an  old  female  taken 
tthe  same  locality  and  date,  the  internal  or  middle  dorsal  stripes  are 
irrowly  confluent  posteriorly  with  the  anterior  transverse  stripes,  and 
be  caudal  si>ots  meet  indistinctly  across  the  base  of  the  tail.  All  of  the 
therspot^  and  markings  are  distinct.  Externally  S.  sa^atUis  ma^'be  dis- 
Inguisbed  at  a  glance  from  its  nearest  geographical  neighbor,  S.ffracili^tj 
fj  the  inconspicuous  and  nearly  obsolete  lateral  stripe.  In  S.  gracilis 
his  stripe  is  large  and  broad  and  broadly  confluent  with  the  anterior 
fiDsverse  stripe. 

Cranial  characters. — The  skull  of  8.  saxatilis  resembles  that  of  S.  gra- 
Ulii  \\\  size  and  proportions,  but  dift'ers  from  it  in  having  well-developed 
poitorbital  processes,  in  having  the  anterior  nares  deeply  and  broadly 
Mirginate  above,  in  having  the  zygomatic  arches  more  broadly  and 
laghly  arched,  and  in  lacking  a  deep  postorbital  constriction  (though  it 
bB  a  slight  constriction).  It  differs  from  S.phenax  in  the  shape  of  the 
MHd  aperture  (which  is  less  broadly  emarginate  above),  in  the  presence 
if  a  sUght  interorbital  constriction  (altogether  sibsent  in  phenax)^  in  hav- 
iig  the  last  lower  molar  smaller,  and  in  a  number  of  cranial  and  dental 

pfoportionSy  which  are  given  in  tabular  form  under  S.phenaj:, 


SPILOGALE  PHENAX  sp.  nov. 

(Plate  I,  figs.  1-3.) 

Type  No.  iiSC    <?  ad.     Merriam  collection.     From  Nicasio,  Marin  County,  Cal- 
iforuia,  October  31,  1885.     Collected  by  C.  A.  Allen. 

General  characters. — Size  large  ;  hind  foot  46  (in  dry  skin) ;  tail,  with 
hits, shorter  than  head  and  body.  External  lateral  stripes  narrow,  but 
^miderably  broader  than  in  8.  saxatilis;  lumbar  spots  inclined  to 
Woe  eonfloent  with  posterior  transverse  stripes.  Markings  other- 
vile  normal.  Exposed  white  portion  of  tail  occupying  terminal  third 
ihiveaml  terminal  half  below.  There  is  considerable  white  in  irreg- 
litt  patches  about  the  chin  and  angles  of  the  mouth. 

Ormjol  and  dental  characters.-^The  postorbital  processes  of  8.  phenax 
*Mh  the  mazimam  development  observed  in  the  genus  *,  the  postorbitAl 
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^^^boiistrictioQ  is  aliseut;  llic  eygoinittic  ai'uIii'M  am  lironil  ntiil  btuhl^v 
^^^Mivhed,  aud  the  sectorinl  ami  molar  teeth  nm  Inr^e,  Tlii*  lawt  lt>«<<r 
^^KnoUr  is  couspicuoiisly  lari^cr  tbau  iu  S.  gradlin  anil  .V.  »a.ratiliD. 
^^p  A  pAKfifTj- (Utters  fh>in  S.  mixatil'*  in  the  fnllowlng  pArtic^ultini:  Tliei 
bivadtb  across  tlie  imstorbitat  (irocesso*  is  yieaU'r (ratio to  luisilurU'D|,'tii 
37,  against  S5.'2  in  gnj-afitis):  tlii^re  is  uu  attcMnpt  at  a  iiostorbital  cou- 
Htrictiou;  the  ctuart^iijatioD  abuvo  the  iiaijal  nperlui'e  in  neither  w 
broad  uor  bo  deep ;  the  vault  of  the  crauitim  is  ijight>r ;  the  inolariftinn 
teeth  ill  bothjave  are  much  larjirer,  particiilaily  the  hist  lom-r  mnSiir, 
the  ratio  of  which  to  tht^  iiiterorbital  coustrictjoii  Is  '2».;i,  whilu  in  muit- 
tilis  it  is  17.4  (the  ratio  of  the  iiiterorbital  br<>adth  to  the  baailur  h'li^h 
beiaj;  the  same  in  both  skulls) ;  the  combim-d  length  of  the  crowns  of 
the  npper  sectorial  tooth  and  molar  equals  the  length  of  the  (itcrygoiil 
fossa,  while  it  falls  phort  of  it  in  naj^atiUn  ;  the  palate  is  bronder,  (lie 
ratio  of  the  distance  across  the  upper  molars  to  palalnl  ]eii[;th  bHii^ 
100.4,  while  in  mLralilii  it  is  9J.1);  and  theiMitcr  loheof  the  upiH-rtnoliu 

I  is  narrower  (the  ratio  of  the  anteroposterior  diameter  of  the  ii 
to  the  same  diameter  of  the  out«r  lobe  beiug  87/>,  while  in  naxati 
is  95.2). 
I  Several  specimens  fVom  the  region  about  Snn  Beriinrdinu  and  AllJ 
ibra,  in  southern  Califoruia,  have  louger  tails  and  broader  side  stript 
Ujau  the  Kica«io  8i>eeimetis,  and  the  markings  under  the  chin  tend  tl 
arrange  themselves  in  two  small  parallel  stripex.  with  a  amnll  t«{M>t|| 
each  angle  of  the  mouth.  The  postorbilal  processes  are  smaller  I' 
in  true phniax.    This  form  may  merit  subspecihc  separation. 

The  following  table  shows  the  ratios  of  a  number  of  erauinlJ 
dental  measurements  in  S.8aj:atiH»  audS.;)/icnaj:,  and  alsoiu  18.9 
their  nearest  geogniphical  neighbor: 


tatiaf  of  Igpr  iiieriiHimB  of  Spllosale  pkenax,  S.  laeotUi*,  and  S.  graeSi*  («It  m 


C«l.  Jti.  I 


»  butUr  knjElti  at  )lan.el  < 

IMlbtur  entnluBilVaa>|aUntlarnmi:Kin0f  pilsto... 

Lcndli  of  appM  aOBtiirlal  tovlh 

Lc^lti  at  laser  Mctorlal  laoib 

Lnngth  nr  uppor  iHWIcirl*!  nnd  mulur  liiiri'thnr 

BiNUlb  KrnwtHMtnrbiM  pnmHM--. 

i«iei'h' 

LdDiElb  uf  npfHir  UtrrAl  lerlff* 
Ittiwlr.h  i>i  r^>-  >i|.|Mr  T.M.lir. 
Lmnili'r 

loaf'' 
loan I 
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SPILOGALE  PHENAX  LATIFRONS  subsj).  nov. 
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T>-peNo.  Hm  $  old.  U.  S.  Nntional  Museum  ( Depart iiieiit  of  Ajrricnltiire  col- 
lection). From  Roseburjr,  Doii>;la8 ('ouiity,  Oregon,  July  13,  IrfriU.  Collected 
by  Theodore  8.  Palmer.     (Originul  nnmber,  21H.) 

MeMurement8  (taken  in  the  flesh). — Total  len^jjth,  335;  tail  vertebra*, 
190;  pencil,  (K);  hind  foot,  40. 

Qeneral  characters. — Similar  to  S.  phenajc,  but  much  smaller.  No 
peeoliarities  in  the  markings  appear  in  the  single  specimen  examined — 
atery  old,  uarsing  female  in  worn  pelage — except  the  white  under  the 
driiii  which  is  mnch  less  extensive  than  in  JS.  phenax  ;  other  specimens 
■ly  have  more. 

',  Cranial  characters. — The  skull  of  S.  phenax  latifrons,  as  its  name  indi- 
•oteSyis  broader  interorbitally  and  across  the  postorbital  processes  than 
•tfkritax.  It  is  broader  also  across  tlie  brain  case,  the  mastoids,  and 
tke palate.  The  last  lower  molar  is  much  smaller  than  in  S.pktnax. 
■Be  skull  of  the  type  specimen  is  so  injured  that  the  basilar  length  can 
lot  be  taken,  but  another  skull,  from  Chehalis  Co.,  on  the  coast  of 
Washington,  afifords  the  following  ratios,  which  for  convenience  of 
ciBiparison  are  accompanied  b^'  corresponding  ratios  of  the  type  of  S. 
Menax  : 


S.  lati/rmm,'  S.phenax, 
No.  2583.    I     No.  2100. 
f  9  yp.ad.  ;        y  ad. 


to  bmilar  length  of  Ilenscl: 

_  «rorbiUdbrMdth 

Jmaijfh  acroM  postorbital  proceascn 

th  acToas  molara 

th  aeroas  mastoids 

of  brain-ease 


32.4 
38.  D 
43.  2 
((5.5 
5."k  1 


29.4 

37 

41.0 

64 

40 


I 


I. 


S.  liiratiana. 


Cap«  St. 

LUCAM, 

I»wer  Cal. 


4'JI9.      4143. 


64 

02 


r>9 

40. 

AH. 
•JU 
If 
15. 
:{_'. 

IH 
1.'). 
24. 

J.i. 
I.''. 
41. 

20. 


6.9 
4.7 
.'^..5 
I 

(i 

4.8 
^.  7 
4 
4 
11.5 


72.9 
6i».  :\ 
44.  1 

40.  :• 

3.-).  4 
41.  H 
5h.  f) 
:i-2.  4 
•J8.  4 
IJ.  4 
15.6 
1*2.  7 

27.  I) 
106  ;{ 
20 

171.1 

144  4 

H7.5 

lo;{.  1 
30.  6 
24.  4 

r.j.  1 
<5.  J» 
m7.  2 
6*1.5 


11.5 
41.5 
2  I.  5 
13 


6.8 
4.6 
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5  8 
4  4 

^ 
4 

3.5 
11.1 


7.*}.  6 
67.8 
43.6 
40.  9 
32  7 
40 
59 
30.  9 
27.  6 
12.3 
14  5 
2.{.  6 
.J5.  4 
X) 
29 

lo.*».  4 
20.  1 
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oi. 
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61 
61.  5 

55 

:m 

40.5 
37.3 
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l<i 

32.  5 
22.  5 
17 
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i 

18 
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M) 

97. 
30. 


I 


(i 


67 
50 
88 
62.  H 


127.2      14<» 


5.5 

-.5 
1.3 


; 


* 


.1 


J.  2 
•> 
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17.7 

15.5 

13.5 

28.6 

19.2 

17.8 
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23.5 

17 
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11.2 
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16 
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6  1 
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70.8 
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48  9 
40 
35.4 
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DESCRIPTIONS  OF  FIVE  NEW  GROUND  SQUIRRELS  OF  THE  GENUS 

TAMIAS. 


By  Dr.  C.  Habt  Mebriam. 


▲.     DXSSCRIPTIONS  OF  THREE  NET77    SPECIES    OF   THE   TAMIAS 

LATERALIS  GROUP. 

The  tyi>e  specimen  of  Tamias  lateralis  of  Say  was  collected  by  Long's 
Expedition  on  the  Arkansas  Elver  in  Colorado,  a  few  miles  below 
the  present  site  of  Canon  City.  Specimens  agreeing  with  the  typical 
form  have  been  examined  from  other  parts  of  Colorado,  from  the  Uinta 
Moontains  in  Utah,  and  from  San  Francisco  Mountain,  Arizona.  Com- 
parison of  specimens  from  various  parts  of  the  West  shows  that  there 
are  at  least  three  well-marked  species  which  have  not  yet  been  do- 
8cribe<i. 

The  most  conspicuous  differences  by  which  the  several  forms  may  be 
distlDguished  are:  (1)  the  extent  of  the  inner  black  dorsal  stripe;  (2) 
the  color  of  the  head  and  neck;  and  (3)  the  color  of  the  under  side  of 
the  tail.  In  true  lateralis  the  under  side  of  the  tail  (within  the  sub- 
narginal  black  band)  is  grizzled  grayish  yclloic.  In  specimens  from  the 
I  Wahsatch  (near  Park  City,  Utah;,  it  is  deep,  intense  chestnut;  in  those 
from  the  Sierra  Nevada  (from  Klamath,  Oregon,  to  Lake  Tahoe,  Nevada, 
and  Donner,  California)  it  is  deep  fulvous.  The  head  and  sides  of  the 
leck  in  typical  lateralis  are  suffused  with  ferruginous  or  pale  rusty 
diestnut ;  in  the  Wahsatch  animal  the  same  parts  are  deep  rusty  chest- 
■at;  while  iu  specimens  from  the  Sierra  Nevada  they  are  bright  golden- 
nd  or  ochraceouSy  strikingh^  different  from  any  of  the  others.  The 
ioner  black  stripe  is  small  and  more  or  less  obscured  in  lateralis;  it 
il  large  and  distinct  in  the  Wahsatch  and  Sierra  animals,  and  of 
•ediam  size  in  Montana  specimens.  Specimens  from  the  Medicine  Bow 
looDtains,  Wyoming,  differ  from  all  the  others  examined,  in  having  the 
Knmtid  color  above  very  much  darker.  In  some  of  these  specimens  the 
■nier  surfaoe  of  the  tail  is  almost  black.  The  form  may  deserve  sub- 
ifttifie  recognition. 
Beaaooal  variation  in  color  is  more  marked  in  some  members  of  the 
(Mat  gioap  than  in  any  other  North  American  mammal  with  which 
Mfiuttiliar  (excepting,  of  course,  the  winter  change  to  pure^lut^vw 
fiUi— No.  4 2  VI 
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Bome  northern  species).    Tbis  variation  relates  mainly  to  the         _ 
auti  intensity  of  tLe  red  or  golden  mautle  which  oovers  the  heail  a\A 
ueck.    Thv  maximum  development  of  color  uccun*  soun  aft«r  the  fJou 
of  the  breediiiK  season,  in  August  and  September;  liut>  as  shown  hy 
Dr.  J,  A.  Allen*  in  his  recent  excellent  and  bfglily  critical  revision  of  Ihe 
I  chipmniiks  of  the  Tamitts  quadripitfatua  group,  the  change  may  be  ilf- 
I  layed  by  nnrsing  and  other  canses,  so  that  spccimcnei  slioning  both  ex- 
tremes may  be  killed  the  same  day  at  the  same  plaue.     As  «  rule  tlte 
I  malea  are  more  highly  colored  than  the  femalt^s,    This  is  particnlarlj 
I  marked  in  T.  cinerasceits,u\  which  the  extremes  of  sexual  colorallonan 
I  so  different  that  it  i«  h»rd  to  believe  them  the  same  species.    Adull 
males  audlemnles  of  this  species,  the  former  in  the.  height  of  the  red, 
the  latter  in  Iho  purest  gray  phase,  werocollect«d  by  myself  at  Ileleaa, 
I  Montana,  about  the  middle  of  August,  ISSS,  together  with  a  few  spod- 
mens  in  iuteimediate  pelage. 

Common  ckiimctem. — Tamim  Inferalh  and  its  allies  here  descriW 
are  the  largest  ut'  the  American  ground  squirrels  of  the  genus  Tfimte. 
They  are  intermediate  between  Tamttm  and  Spa-mophtlus,  and  it  ia  open 
to  question  whether  they  do  not  beloug  to  the  ]att«r  rather  than  to  tlie 
former  genus.  They  certainly  depart  from  Tamias  proi>cr  and  agree  «1tll 
Spermophilm  {swcAiou  or  subgenus  Oolobotin)  ia  the  form  of  theskuD, 
in  the  general  form  of  the  botly  [in  being  heavy  and  thick-set  instead 
of  light  and  slender),  iu  habits,  in  t)e(soming  excessively  fat  in  thefiKi 
and  in  hibernating  early.  They  differ  from  all  memlters  of  both  grouj* 
in  the  peculiar  pattern  of  the  coloration,  namely,  the  absence  of  dorsit 
Ktripe  or  stripes,  coupled  with  the  possession  of  ihiee  lateral  fttiipiMt 
each  side  (two  of  which  are  black,  separate)  by  one  which  is  whitish  « 
yellowish),  and  a  conspicuous  mantle  of  ferruginous- chestnut  or  oobn- 
ueoas,  which  covers  the  head  and  neck  to  the  shouUIerit  at  least  »  part 
of  the  year.  Heretofoi-e  but  one  species  {T.  l<iti-r<iliii)  has  been  recoT 
nised.  Three  additional  siiecies  are  here  described.  The  four  may  l« 
arranged  in  couplets  according  to  affinities,  thus: 


NEV   I 


SPKClKS  OF  THE  TAMIAS  LATKIUUS  CinOHI' 


a',  liiucr  black  ntri|>n  miicU  Amallerthan  outer;  laUirnl  liairu  of  tail   villi  Iwa  bUtt 
b»Dd8 :  miller  sidu  of  tail  grizzled  ynllowiiili  gray. 

b'.  (ironuil  [:i)lor  of  back  grinsled  brown 

Ii^.  Qruuud  uolur  ufback  grizzled  luli-gray .. ..... 

a*.  limerHlri|>iMMl»r)!;«Bs oilier;  tntornl  UnirH  ot  tali  with  onr  Mack  band: 
Hide  ot'  lull  fnlvuuR  or  choatiiul. 
D'.  Uiidor  Midd  of  tail  ilMpi^AMriiuf ;  tuanllo  ferriiginonaoUcatunt. 

o'.  Uudiir  side  uf  taW  futrona  ;  man^lo  ooliraccnils .elii 

Fiiunat  position. —  Tamiiin  lateralis  and  it-s  rela'ive>a  here  tlencnbd' 
belong  to  the  lower  or  southern  zones  of  the  Boreal  province.  Theyifr 
habit  llie  Douglas  Fir  zone  and  the  higher  levels  of  the  [*iHits  p-mlti^ 
!,  and  are  pailienliirly  Tond  of  rooky  hillside.--. 
•»utl.  Ani,  Miw.  Km.  Him.,'Ncw"t«tV,  \\\,1A.>.'    ' 
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TAMIAS  CASTANURUS  sp.  nov. 

Type  No.  inl ^7  ^  acl.  U.  S.  National  Masenm  (Departiucut  of  Agriculture  collec- 
tion). From  Park  City,  WaliHafcb  Mountains,  Utah  (altituilc  7,000  feet), 
Jaly  3,  1890.    Collected  by  Vernou  Bailey.     (Original  number,  136'.}.) 

Measurements  (taken  in  tbe  flesh). — Total  length,  284;  tail  vertebrae, 
K;  pencil,  32;  hind  foot,  43.     Ear  from  crown,  13  (in  dry  skin). 

Color. — Head  and  neck  to  shoulders  ferruginous  chestnut,  lightest  on 
the  sides  of  tbe  neck.  Inner  black  stripe  nearly  as  broad,  long,  and 
sharply  defined  as  the  outer,  in  this  respect  resembling  T.  chrysodeirus 
9f  the  Wabsatch.  Belly  hairs  dusky  at  base  as  in  T.  chrysodeirus j  but 
tip|>ed  with  whitish  or  very  pale  yeUowish,  the  dusky  base  showing 
through.  Tail  above  mixed  yellow,  black,  and  red<lish  brown,  with 
yellow  or  fulvous  border;  tail  below  dcrp  chfstnuf^  with  a  submarginal 
i)Iack  band.  Up[)er  surf^ices  effect  whitish.  The  ground  color  of  the 
ramp  and  outer  side  of  the  leg  is  darker  and  more  strongly  suilused 
vith  reddish-brown  than  in  2\  chrysodeirus. 

General  remarks. — This  species  is  remarkably  (constant  in  coloration, 
18  »hown  by  a  series  of  44  excellent  specimens  (consisting  of  adults 
ind  young  of  both  sexes)  collected  in  the  Wahsatch  Mountains  in  June 
wd  July  by  Mr.  Bailey.  Almost  the  only  variation  from  the  type  is  in 
the  amount  of,  red  in  the  mantle  (some  of  the  females  having  less  than 
the  type),  and  this  is  more  constant  than  in  tlie  other  species. 

Mr.  Bailey  writes  that  these  (iround  IS(|nirrels  are  ''i)articularly  abun- 
laut  around  the  edge  of  town  [Park  City]  and  around  the  boarding- 
houses  at  the  mines,  where  they  pi(;k  up  crumbs  about  the  doors.  A 
^ood  many  live  along  the  roads,  picking  n[)  tiie  grain  that  falls  from 
iragons.  Of  thirty-five  stomachs  examined,  all  but  ten  contained  re- 
baius  of  insects  (grasshop]>ers,  beetles,  flies,  and  larva^.  Most  of  them 
soDtained  also  seeds  of  plants,  flowers,  and  foliage,  and  some  were 
nearly  fall  of  roses.  Many  contained  corn,  beans,  oats,  bread,  cake, 
potatoes,  and  fat  i>ork  picked  up  about  camp.-' 

TAMIAS  CIIKYSODEIUITS  sp.  nov. 

Type  No.  ^VSli  d  **^l«  Merriam  collection.  Knun  Fort  Klamath.  Ore;:on,  July 
31,  lbSr5.     Collectcul  by  Samuel  Parkor.     (Orii^inal  numlx-r,  li:{. » 

Measurenwnts. — Total  length,  280;  tail  vertebni', ;  pencil,  1*5: 

hind  foot,  39;  ear  fom  crown,  13. 

General  characters. — Top  of  head,  nisty  cliestnut;  si<les  of  neck, 
linght  ocbraceous,  this  color  reaching  forward  on  the  sides  of  the  face. 
Wkward  to  tbe  sbouhlers,  upward  across  the  nuriial  region,  where  it  is 
piuled  with  the  black-tipi>ed  hairs  of  the  back,  and  downward  (though 
^  a  paler  shade)  completely  across  the  throat,  and  brightest  on  the 
iUttof  the  aeck  between  the  ears  and  shoulders.  T\i^l\\t^^  liiv^^  >sA.x\v^ 
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tliroogbout;  iuD«rblficl:  Mripe<'<ta«1in^  tti«onUf  id 
Teagtb,  brMdtfa,  itml  shaqiDess  of  delinitiuD ;  whitw  iAripe  L'stcntUng 
both  anteriorly  aad  posteriorly  beyond  Ibe  otlierH,  aad  bving  traixeible 
iu  some  spvciiucns  from  iJie  enra  to  the  ruot  of  tb«  t»il  Under  sIiIr  of 
body  every  wiiere  strongly  wa«U(sl  witb  pftl«-octinu-«ouN,wbi<:!li  isdeepest 
on  the  throjtt,  where  the  hairs  arc  of  the  sami-  wlor  throoghout.  Beltjr 
hairs  dusky  at  ba^c,  with  yellowish  tips,  the  dnsJ^y  showing  tbroil^ 
Tail  above,  mixed  black  and  yellow,  with  yellowish  iKmlvr;  t*iil  below, 
fnlvoas  witb  a  Etnbinarginal  baud  of  black.  L'pper  surCiveN  of  IM 
strongly  suffused  with  ovhraeeons. 

Oeneral  remarks. — This  &|>ecies  is  represt^uted  in  the  DeiHirtnieitt  of 
Agriculture  collection  by  a  series  collected  near  Glenbrook,  Ncv.,  ou  tlie 
eastern  side  of  Lake  Talioc.  by  Charles  A.  Keeler;  auU  in  the  Merriaa 
collectiop  by  aericj)  from  Kiaiuatb,  Oregon,  collected  by  Samuel  Park*; 
and  DoHoer.  Cal.,  collected  by  Charles  A.  Allen.  The  mnije  of  rati* 
tiou  is  slight  and  relates  mainly  to  the  intensity  of  color  of  the  manili, 
which  varies  from  deep  ochraceous  or  orange  red  to  pale  yelluH  ish. 

TAMIAS  CISERASOENS  sp.  nov. 

TTpe  No.  V{^  9  Hd.     Herriam  collectiun.     Pram  Ueleno,  MiinlMis  <»ltitnde*,B|l 
feel),  ADgnaC  13,  1S8(5.    Collacled  tij  C.  Harl  tlvmani.    {OrighiAl  nninbM,  4.1 

MeMurements. — Total  length,  323:  tail  vcrlcbrH-,  108;  i>eucil,d5;  biud 
foot,  44;  ear  from  crown,  y. 

Color  of  type  spreimcv,  and  of  females  gmeralltf  in  gray  pka»e,~\J^ya 
parts,  from  nose  to  root  of  tail,  clear  ash-gray,  griesled  with  btack-lipped 
hairs ;  no  red  anywhere,  or  at  most  a  slight  ochracoons  tinge  on  sliual- 
ders  or  a  few  red  batrs  about  bead ;  white  stripe  broad,  reaching  fnnii 
ears  to  hips,  somewhat  obscured  over  shoulders;  black  f)tri|>e  bromt, 
short,  and  obscured  at  both  ends,  the  inner  shorter  than  the 
reddish-brown  wash  ou  ont^r  side  of  thighs ;  tail  above  grizzled  hla^ 
and  gray,  witb  yellowish  border;  tail  helow  griz^cted  grayish -rello* 
with  a  broad  submargiual  black  band  and  a  narrowei'  and  less  diattntl 
(concealed)  band  ou  the  basal  half  of  Ihe  lateral  hairs;  under  parts 
whitish,  slightly  tinged  witb  yellowish,  the  dusky  basal  jiortion  i>f  tbe 
belly  hairs  showing  through  ;  feet  whitish  from  ankles. 

Males  in  red  plime. — Stmihir  to  gray  phase,  but  with  top  of  bead  and 
neck  and  aides  of  neck  from  white  of  lower  eyelid  lo  nhnnldem, 
rusty  chestnut;  eyelids  white;  a  whitish  lino  ft-om  eye  to  esir,  dividnff 
the  red ;  face  in  front  of  eye  whitish. 

tlcHcral  remarlcK.—'rbe  females  when  in  the  red  phase  uns  not  neairijr 
so  rt-*!  as  the  males:  and  uo  males  in  the  gray  phasD  were  piiKured. 
The  species  is  represented  bv  specimeus,  all  collected  bv  mysfflfil 
Helena,  Mont.,  in  August,  1S8S. 

The  relationshipH  of  TumiiiH  cintram-iiH  an*  with  T.  tatrr4tti$,  dM 
witU  T.  ctuitanurnii  or  T,  chrjHodeinu. 
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B.  DESCRIPTION  OF  A  NEW  SPECIES  OF  THE  TAMIAS  HARRISI 

GROUP. 

The  members  of  the  Tamias  harrisi  group  differ  from  all  other  Ameri- 
can ground  Kquirrel»  in  posRessiug  a  single  lateral  stripe,  white  in  color. 
Three  forms  have  been  thus  far  described,  namely,  the  original  T.  harrisi 
of  Bachman,  which  has  the  under  side  of  the  tail  iron-gray  and  the  lat- 
eral hairs  black  at  base  and  marked  with  two  free  black  bands ;  T.  leu- 
eurus  (described  by  the  writer  in  Fauna  No.  2,  1889,  pp.  lD-21),  which 
has  the  under  side  of  the  tail  white,  with  a  single  partly  concealed  sub- 
marginal  black  band ;  and  T.  leucurus  cinnamomeus  (described  by  the 
writer  in  Fauna,  No.  3, 1800,  pp.  51-53),  which  has  the  tail  colored  like  the 
foregoing,  btit  the  upper  parts  suffused  with  cinnamon.    The  new  species 
here  described  (T.  interpres)^  while  resembling  T.  harrisi  and  T.  leu- 
ctrus  in  the  color  of  the  upper  parts,  has  the  lateral  hairs  of  the  tail 
black  at  the  base  and  marked  with  tico  free  black  bands  as  in  T.  harrisi 
from  western  Arizona,  and  the  hairs  of  the  under  surface  of  the  tail  white 
as  in  leucurus.    It  resembles  leucnrus  more  than  harrisi,  and  yet  is  more 
closely  related  to  the  latter.    It  is  clearly  intermediate  between  the  two 
and  still  it  does  not  connect  them,  there  being  room  for  an  intervening 
form  or  'intergraile'  in  each  direction.    Intergrades  with  harrisi  will 
probably  be  discovered,  so  that  it  will  rank  eveutujilly  as  a  subspecies. 
It  may  be  known  from  the  following  description  : 

TAMIAS  INTERPRES  sp.  nov. 

Type  No.  i'.'.lii  9  a^l-  U.  S.  National  MumMim  (Department  of  Agriculture  col- 
]e<^tion.  From  El  Paso,  Texas,  December  10,  1889.  Collectc'd  by  Vernon 
Bailey.    (Orijjinal  number,  70*2.) 

Measurements  (taken  in  flesh). — Total  length,  226;  tail  vertebrae,  80 ; 
pencil,  22;  hind  foot,  37  ;  ear  from  crown,  4  (in  dry  skin). 

General  characters, — Siniihir  to  Tamias  leucurusj  but  tail  longerand  its 
lateral  hairs  marked  with  two  free  black  bands  instead  of  one. 

Color  (of  type  in  winter  pelage). — Upper  parts  finely  grizzled  gray, 
faintly  tinged  posteriorly  with  vinaceous,  and  snfi'iised  with  pale  fnl- 
vons  over  the  nose ;  shoulders,  hips,  and  outer  surfaces  of  fore  and  hind 
legs  ochraceous  buft';  a  broad  stripe  of  clear  white  on  eaeh  eyelid  and 
on  each  side  of  back  from  shoulders  to  side  of  rump;  under  parts  silky 
whitish.  Tail  above  with  proximal  third  concolor  with  back  and  suf- 
fosed  with  pale  fulvous;  distal  two-thirds  grayish  black  with  a  partly 
eoDcealed  submarginal  black  band  and  whitish  border;  tail  below  white, 
with  two  complete  free  black  bands  (the  innermost  conceah?d)  and  a 
whitish  border.  The  lateral  liairs  of  the  tail  are  black  at  the  very  base, 
so  that  each  hair  has  three  black  zones,  alternsiting  with  three  white 
sones,  precisely  as  in  T.  harrisi.  Hut  it  diflers  from  harrisi  in  having 
the  hairs  of  the  underside  of  the  tail  whitish  instead  of  marbled  black 
■■d  white,  giving  the  tail  a  very  diiierent  app^at^bvic^. 


I 


22  NORTH   AMERICAS  PATTSA.  rtftt  ^ 

Thp  four  forms  may  lie  easily  i<lentifie<l  by  the  following 

KKT   ru  ni>ltOIEH   ANti   KCIIKPKCIES  Of   TBE   TAIIIAS   UABRISI    GROUr. 

A.— Lateral  hairaaf  tail  Vilb  eiuitno  blaokliand,  nnder  side  of  Uil  white: 

6'.  Upper  parts  gntyuh lev 

¥.  Upppi  parts  DID niunun Icueurtt  cinuani, 

B.— LnUrol  halra  i>f  tnll  wlLb  iin>  frnn  1il.i«k1)nuiU: 

If,   UDdxr  Htilc  or  tail  iri>ii-<;ru;  (uiried  blnck  ftiid  white) dnrrui 

A   Under Bido  of  tail  wliile ...irttarjirpL 


C.    DBBCHIPTION  OF    A 


TAMIAS  MINIMUS  UKLANURUS  subsp.  nov. 

Type  No.  ii\i't  S  mX.    U.  H.  National  Miiaenm  fUepartment  of  AgricnllM 
leotioLi)-     >'roin  woal   Hide  uf  Snake  Hivur  uoar  Blockfout,  Idaho,  Jal;  IT, 
1690.     CuUecteillijrVcrooii  Bailey  and  Boail  UicksDiitchcr.    (Origiuslni 
ber.  1-151). 

Mmsvremenfii. — Totallength, — ;  tail  vertebrte,  84 ;  pencil,  lil;  bind 
foot,  29;  ear  from  crown,  7.5  (in  dry  skin). 

General  characters. — Similar  to  Tamxat  »j«nt»t«g  cwistAirinus  Allen,  but 
with  uudtr  side  of  tail  black  uIour  the  median  line,  bordered  on 
aide  with  pale  yellowiah — thus  exactly  reversing  the  coudttion  whicb 
prevails  in  all  the  other  known  species  of  the  genus,  the  normal  ar- 
rangement consisting  of  a  light  (usually  ytillowiah  or  fulvous)  me<U»n 
stripe,  Uorflcred  by  a  submarginal  band  of  black. 

General  rCTiiarfts.— Specimen  a  of  this  new  form  of  the  small,  pallid 
ohipmnuk  of  the  Great  Basiu  have  just  bceu  received  from  Veruon 
Bailey,  chief  field  agent  of  the  Division,  and  his  assistants,  Basil  Hicks 
Dntcher  and  Ulark  P.  Streator.  They  were  collected  on  the  Suake 
River  Desert  in  Idaho,  between-  Blackfoot  and  Big  Lost  River. 
Bailey  writes  me  that  they  are  replaced  by  the  ordinary  form  (T.  mini- 
miM  eonaohrinus)  in  the  immediate  vicinity  of  Blackfoot,  on  the  east  side 
of  Snake  Kiver.  The  Snake  River  Desert  consists  of  sand  and  SAge 
plains  alternating  with  lava  beds.  Without  knowing  the  exact  hanaU 
of  the  animal  it  is  diEQcult  to  say  whether  its  peculiar  freak  of  tail  col- 
oration in  j'roteclive  (in  harmony  with  the  dark  tints  of  the  lava)  ordt- 
rectiee  (in  sharp  contrast  with  the  light  colors  of  the  sandy  desert).  I 
iDoline  to  the  latter  view. 

The  new  form  is  here  treated  as  a  subspecies  instead  of  a  species,  he- 
cfinse  specimens  fram  Big  Lost  River  are  somewhat  intermediate,  hav- 
ing the  n'sual  submnrgtual  black  band  on  the  basal  thini  of  the  tailt 
while  the  central  jiart  is  black  beyond.  (No.  23016  ?,  cotleoted  bj 
Clark  P.  Streator,  July  21,  1890,  is  of  this  character). 


DESCRIPTION  OF  A  NEW  EVOTOMYS  FROM  COLORADO. 


By  Dr.  C.  IJaut  Merriam. 


Cp  to  tile  present  time  no  member  of  thecirenmpolar  genus  Evotomys 
has  been  recorded  from  tbe  Kocky  Mountain  region  of  the  United  States, 
80  far  as  I  am  aware.  It  is  witb  grecat  pleasure,  tberefore,  tbat  I  am 
able  to  add  to  our  fauna  a  new  species  of  this  genus  from  the  mount- 
tins  of  Colorado. 

Tbe  specimen  on  wbicb  the  new  species  is  based  was  collected  near 
Gold  Hill,  Boulder  County,  Col.,  at  an  altitude  of  9,50()  feet,  by  Mr. 
Denis  Gale,  who  very  generously  presented  it  to  mo  along  with  an  inter- 
esting collection  of  other  mammals  from  the  same  region. 

It  may  be  known  by  the  following  description : 

EVOTOMYS  GALEl  sp.  nov. 
Galk's  KEn-BACKEi)  Mouse. 

(Plato  II,  fig.  3.) 

■SSS59''m1.    Merriai 
>,500  fc«t),  July  13, 


Type  SSS59a<l.    Merriam  collection.     From  JJoiildor  County  Colora<lo  (altitiulo 
9,500  fcftt),  Jiilv  13,  iHfttU.     Collect«'(l  bv  DcniK  Gale. 


Size  about  equal  to  that  of  U.  (fapperi,  or  a  little  larger,  but  not  so 
large  as  £,  carolinensis.  Unfortunately  no  measurements  were  taken 
in  tbe  flesh.  The  hind  foot,  after  soaking  to  straighten  the  toes,  meas- 
ures 19.  The  tail  in  the  dry  skin  measures  about  42;  pencil,  C.5.  The 
ears  are  considerably  larger  than  those  of  tJ,  gapperi  and  the  antitragus 
is  relatively  as  well  as  actually  much  larger. 

Color. — ^Above,  considerably  lighter  than  true  gapperi ;  dorsal  band 
well  defined,  pale  hazel  (not  obscured  by  black-tii)ped  hairs),  extending 
from  midway  between  the  eyes  and  ears  nearly  to  the  tail ;  rest  of  up- 
per  parts  *  Isabella-color,' sufll'used  with  ochraceousbutt*.  Below,  white 
throagbout,  without  trace  of  fulvous;  basal  half  of  fur  of  belly  plum- 
beoas.  Tail  sharply  bicolor:  above,  'Isabella-brown,'  with  a  blackish 
tip;  below,  soiled  white.    There  is  no  apparent  pust-auricular  si>ot. 

Cranial  characters. — ('ompared  with  K.  gapperi,  the  brain-case  is 
broadeTi  flatter;  and  more  squarish  in  outline -,  \\\\iu^(Vvak.\i^Vi  \^^\w^^^ 
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L'Orbita  it  npreads  out  more  abrnptly,  and  the  poBtorbilal  process  of 
[  Bquaraoaal  is  more  itroiniiieut,  HO  that  tbe  orbital  and  tuinporal  Eo 
[  are  more  sharply  Hepnrnted.  A  brnad  depreseiou  occupies  the  [wste 
f  part  of  the  froiiUla,  The  audital  bcillie  are  large  nnd  high,  but  ar« 
'  inflated  laterally  than  in  gapperi.  The  zygomatic  arches  are  soinew 
expanded  upwai-d  at  the  point  of  junction  of  the  jtigal  witli  the  e] 
Uiatic  proc«»8  of  tU^  maxillary, showing  a  teudnney  toward  the  tot 
,  tion  of  the  vertical  lamella  Been  in  PkenacomifX  and  the  leniinings. 

Dental  charactem. — The  molar  series  are  considerably  larger  thai 
[  akulla  of  gapperi  of  the  same  size,  but  are  not  so  large  as  in  Plienacm 
I  The  last  lower  luolar  Is  slightly  broader  posteriorly  than  anteriorly  (i 
trary  to  the  rule  in  Jivotomys)  and  is  broadest  in  tbe  middle.  It  i 
Bista  of  three  transverse  loops,  all  of  which  are  closed.  The  re-ontl 
augleB  of  the  inner  side  are  very  deep;  those  on  tbe  outer  side  are  < 
respoudiogly  shallow.  The  front  lower  molar  has  the  usual  niimbe 
loopa  and  triangles.  The  anterior  loop  is  directed  straight  forward! 
eommimicates  broadly  with  the  adjoining  triangles  on  each  side,leai 
one  external  and  two  interual  closed  (or  nearly  closed)  triangles  AO 
posterior  loop.  The  upper  molars  present  no  noteworthy  peciiliarit 
All  of  the  molars  in  botJi  jaws  are  rooted,  each  having  two  long  I 
vel1-fornie<l  roots,  resembling  those  of  I'htHocomy*,  except  that  they 
not  closed  at  the  bottom.  {See  flg.  3.)  They  may  be  considered 
Intermediate  between  those  of  Evotomys  f  utiltu  and  Phenacumys. 


^        fll 
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DESCRIPTIONS  OF  TWO  NEW  SPECIES  OF  EVOTOMYS  FROM  THE  PACIFIC 

COAST  REGION  OF  THE  UNITED  STATES. 


By  Dr.  O.  Hart  Mebbiam. 


Daring  the  snmtner  of  1889,  Mr.  Tiicodore  S.  Palmer  made  a  biologi- 
cal reconiiaissauce  of  the  Pacific  coast  region  from  northern  California 
to  Paget  Soaud,  under  the  direction  of  the  Division  of  Ornithology  and 
Mammalogy  of  the  DeparUnent  of  Agriculture.  Among  the  interest- 
iDg  results  of  his  explorations  was  the  capture  of  two  species  of  the  cir- 
eampolar  Arvicoline  genus  Evotomys^  one  as  far  south  ns  Ilumboldt 
Bay,  California.  The  only  previous  record  of  the  genus  from  the  Pa- 
cific region  is  Cones'  mention  of  a  specimen  collected  hy  Kennerly  at 
Chilowk  Lake,  Washington,  and  referred  to  E.  gapperi.^  Si)ecie8  of  the 
genus  have  be^n  described  by  the  writer  from  the  Great  Smoky  Mount- 
ains in  North  Carolina  and  Tennessee,  and  from  the  Rocky  Mountains 
in  Colorado.  It  remains  only  to  discover  a  form  m  the  Sierra  Nevada 
io  order  to  complete  the  illustration  of  the  typical  distribution  of  a  Bo- 
real genus,  extending  its  range  southward  along  all  the  great  mountain 
systems  of  the  continent  and  throughout  the  humid  Pacific  coast  region 
to  the  southernmost  limits  of  the  Boreal  zones. 

The  new  species  collected  by  Mr.  Palmer  may  be  know  from  the  fol- 
lowing descriptions : 

EVOTOMYS  OCCIDENTALIS  sj).  nov. 
Wkstkrn  Kei>backei> Mouse. 
(Plate  II,  fig.  I.) 

Type  No.  iJJH  ^*<^'  1^^- S.  National  Museum  (Department  of  Aj;ricnltnre  vo]- 
lectioD).  From  Aberdeen,  ChebaliH County,  \Va8hingt(»u,  AnguHt  10,  l?^Hi>.  Col- 
lected by  Theo<lore  iS.  Palmer.     (Original  number,  30y.) 

MeasurementH  (taken  in  flesh).— Total  length,  145;  tail  vertebra*,  45 ; 
l^ncil,  3;  hind  foot,  18;  ear  from  crown,  7.5  (in  dry  skin). 

General  characters. — Size  medinm,  about  equaling  E.tjapperi;  tail 
^'ilther  long;  coloration  very  much  darker  than  in  any  other  known 
'orm. 

*  Mod.  N.  Am.  Koilcntia,  1^7, 144. 
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Color. — Uppe<*'parts  dark  sepiabrowD,  with  a  broad  dorsal  area  of 
bnrut  limber  not  sharply  defined.  Under partfi  salmon  color,  the  dusky 
basal  part  of  the  far  sometimes  showing  through.  Tail  blackish  abovi*, 
slightly  paler  below,  but  not  bicolor.    Hind  feet  dnsky. 

Cranial  and  dental  characters, — The  skull  of  Erotomys  occidentalii  is 
small  and  narrow,  with  the  brain  case  highly  arched.  The  enamel 
folds  of  the  molars  are  deep,  those  from  opposite  sides  pressing  stroiijrly 
against  one  another  as  shown  in  the  figure  (plate  ii,  fig.  1).  The 
front  lower  molar  has  five  projecting  angles  on  the  inner  side  and  foar 
on  the  outer.  The  last  upx>er  molar  has  four  projecting  angles  on  tlie 
inner  side  and  three  on  the  outer,  with  sometimes  the  suggestion  of  a 
fourth. 

BVOTOMYS  CALIFORNICUS  sp.  nov. 

Calikoknian  Rkd-dackbi>  Mouse. 

(P)ato  II,  Vig,  2.) 

Typo  No.  i5yi^»  ^  1"^'  l^^-  S-  National  Mnticiiin  (Department  of  A^icnltnre  col- 
lection). From  Enrokii,  llnmboldt  Connty,  Califoniia,  June;  3,  iJ^rl).  Col- 
let'UmI  by  Theodore  S.  Palmer.    (Original  number,  110.) 

Measurements  (taken  in  flesh). — Total  length,  ICl;  tail  vertebms 
50;  ]>encil,  5;  hind  foot,  21 ;  ear  from  crown,  0  (apparently  defective 
at  tip;  measured  from  dry  skin). 

General  characters. — Compared  with  fJ.  occidentalism  the  present  form 
is  larger,  with  longer  tail  and  hind  feet  and  shorter  ears  (the  margins 
of  the  ears  appear  to  be  imperfect,  and  may  have  been  slightly  longer). 
The  tail  is  distinctly  bicolor,  which  is  not  the  case  in  occidentalis ;  it  is 
dusky  above  and  whitisli  below.  There  is  less  red  in  the  dorsal  area, 
and  the  black  hairs  are  more  conspicuous.  The  ground  color  above ia 
lighter  and  has  a  grayish  tint,  especially  on  the  sides,  instead  of  Iniiug 
dark  sepia-brown.  The  belly  is  white  instead  of  salmon.  The  hind  feel 
are  much  liirhter. 

Cranial  and  dental  characters. — The  skull  is  larger,  broader,  and 
flatter  than  that  of  hJ.  ocridentalis,  its  nearest  relative;  the  fronialsare 
depressed  and  roneavc  between  the  eyes,  and  also  broader  interorbitally; 
the  zygomatic  arches  stand  out  more  strongly  in  front,  and  the  pari- 
etals  are  very  much  broader  and  flatter.  The  dental  characters  are 
essentiallv  the  same  as  in  IJ.  (Kvidentalis. 


CRIPnON  OF  A  NEW  MARTEN  (MUSTELA  CAURINA)  FROM  THE 
NORTHWEST  COAST  REGION  OF  THE  UNITED  STATES. 


By  Dr.  C.  Haet  Mebbiam. 


he  marten  inhabiting  the  dense  spruce  forests  of  the  heavy  rain-fall 
along  the  northwest  coast  from  northern  California  to  Paget  Sound, 
floubtless  ranging  much  farther  north,  dififers  specifically  from  the 
ern  M.  americana  in  both  cranial  and  dental  characters,  and  many 
be  departures  from  the  latter  animal  are  in  the  direction  of  the  old 
\(X  M.  zibellina.    It  may  be  known  from  the  following  description : 

MUSTELA  CAURINA,  sp.  uov. 

ryp«  No.  Jl^  <J  yg.  ad.  Merriam  collection.  From  Cbehalis  Connty,  Waeb- 
ington  (coast  near  Gray's  Harbor),  February  4,  1886.  Collected  by  L.  C. 
Toney. 

tneral  characters. — In  external  appearance  Mustela  caurina  differs 
B  from  M,  americana^  the  chief  difference  being  that  the  irregular 
kings  of  the  throat  and  under  vsurface  generally  are  orange-red  in- 
d  of  whitish  or  yellowish.  A  female  taken  at  the  same  place  and 
he  same  day  as  the  type  has  the  flanks  and  even  the  upper  parts 
ised  with  the  same  color,  giving  the  animal  a  peculiarly  rich  and 
itifnl  appearance. 

young  female,  less  than  half  grown,  was  collected  by  Mr.  T.  S. 
ner,  at  Crescent  City,  in  the  extreme  northwestern  comer  of  Cali- 
ia,  June  19,  1889  (No.  mi}  U.  S.  National  Museum).  It  is  very 
Hy  and  the  color  is  a  uniform  light  seal  brown,  somewhat  paler  below, 
interrupted  on  the  throat  by  a  yellowish  patch. 
ranial  characters. — ^The  skull  of  Mustela  caurina  differs  from  that  of  M. 
rieana  in  the  following  particulars :  The  rostr<il  portion  is  broader 
shorter;  the  audital  bulhe  are  shorter  and  less  inflated ;  the  frontals 
broader  both  interorbitally  and  i)ostorbitally ;  the  shelf  of  the  palate 
8S  produced  behind  the  plane  of  the  last  molar;  the  first  upper  pre- 
iris  smaller  and  more  crowded  ;  the  upper  molars  are  larger;  the 
Br  Bectorial,  in  addition  to  its  larger  size,  has  the  inner  lobe  very 
ll  larger  and  longer,  projecting  anteriorly  beyond  tl\^  i^\^\i^  ^1  \^^ 
■ior  lotw^  ^e reverse  being  the  case  in  M.  americana  ;  \Xi^\9AX»xK:^^^RSL 


^                                    HORTn   AHERICAK  fACKA;                 ^^^^B 

^H    mn]:\r  in  not  only  largor,  but  han  a  iniicb  bvowlor  sa^ldle  i  tUe  tronsrem 
^^M    tIJiiiiieler  of  the  tooth  is  iiboiit  one-third  greater  than  iii  M.  amttttaaM^ 
^^M    anil  the  antero-posterior  iliiimeter  of  the  inner  lobe  is  bolli  reUllTdy 
^H    and  absolatelj- much  greiiter;  the  distauce  between  lh«  oiiU-r  alreo 
^H    of  the  npper  canrnee  equiils  the  greatest  lengtb  of  audital  bulla.-  ioMtcd 
^H     ot'beitig  much  less ;  the  transverse  diameter  of  lost  npperniolar  is  greatA 
^H     instead  of  less  thau  the  lengtb  of  the  tipper  sectorial ;  the  lengtli  ol 
^^1    the  first  lower  molar  is  lesa  instead  of  greater  than  the  antero-poi^teiu 
^H    diameter  of  the  last  upper  molar,  and  etjuals  instead  of  eseewUa 
^H    the  greatest  bieadtb  of  the  upper  sectorial.    The  untier  jaw  ia  in  ev« 
^H    way  larger  and  heavier;  the  lower  cuniue  U  not  so  strongly  bent ;  tix 
^H    llrst  lower  premolar  is  smaller;  the  last  lower  molar  Is  approsiiuat«i] 
^H    of  Che  same  size;  the  lower  sectorial  is  larger  in  both  dinmeterit;  thl 
^^M    three  remaining  lower  teeth  (second  and  tliird  premolars  and  lirNt  riioltf 
^H    are  uniformly  shorter,  thicker,  ami  higher.    The  inner  eu«p  wf  the  Iowa 
^H    sectorial  is  wanting  in  the  male  and  iie.arly  nbsolote  in  the  Cemale. 
^H        The  above  cranial  and  dental  comparisons  have  b»cn  made  with  Hpti 
^H    mens  from  the  Adirondack  Mountains  in  northern  New  York,  and 
^^M    both  cases  with  Kkullsof  corresiximlingsex  and  almost  exactly  the  mi 

^^H    ratios,  are  available  for  direct  comparison.     Both  of  the  skulls  of  1 
^H    oaurina  are  yonng  adults,  while  those  of  M.  amerimna  arc  a  little  oldt 
^H    though  by  uo  means  oW.     Hence  the  breadth  of  the  froiitals  postarW 
^H    tally  in  if.  caurina  iu  somewhat  greater  thau  if  the  skulls  were  full 
H     adnlt. 

^^B                               MraiUTrmiBit  nf  ekulU  of  Mnslela  caurina  and  .W.  nmnripana. 

X  nvrina.       -■ — M 

ama  { »n? 

n.i 

7..S 

^1 

^^1       nuil<irl-rielli(ni>n<.'<in-lyl<itarn>iitnrpr<nnilil]litrv 

^H       llg.liui  UaKih  u<  nt,a-JI  (froin  l»fwiur  Up  of  (brgwan  nkgnum  (a 
^H          poiMrlcr  rh..urBl<-<ohHoriDiadl>liHi»n ~ 

n        n-s 

»1      1      S            H 

^H       iXnab  nf  ui'^V*  B«ri«ori^:rt'hoB  W-r^iiritaWftwVif'e^iM 

^^1       (;nwii»>M<.-iii:i>ioruod.^r.iJi<«  <Bmi:l«l>itlf|. 

1!..!  »• 

^H      LSSl'f'of.h-itofpJ.U^l«.hludpLu.,..r^y«,lu.WI«in»l.™ 

^^H      OrealMtli-amliofiuidlUlljiillii , 

^^H      LwdbfuaihnfmunldliohliiilvailiDit 

^^H     tTpperMOtoMBl.liBeUiefeniwii 

^^K    Upr>'tJ«'«rjTiiii.  btuathiri-iuxu.. 

^^H    LuluiiperiiioUr.iintern.poct^UMitUnwlctuf  DUUT  lvl» 
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ea9mrement$  of  skulls  of  Afuatela  caurina  and  M.  am'ericana — Continued. 


MeMnrements  of  skall. 


Jf.  eaurina,       M.  a^nerieana^ 
Ohehalis  Adirondack^, 

'  Countv,  AVa«h.       New  York. 


Mtaauremei^  of  teeth — Continued. 


'  molar,  aotoro-postetior  diameter  of  saddle . 

r  molar,  greatest  tnnsTerae  diametor 

torial  tooth,  great«st  length  of  crown 

first  lower  molar 


EUUios  of  cranial  and  dental  meaeuremente : 

laailar  length  of  Hensel : 

latichreadth 

1  length 

ti  of  lateral  series  of  teeth 

tb  across  molMS 

Ii  of  upper  sectorial  tooth 

b  of  lower  sectorial  tooth 

th  of  postorbital  constriction 

b  of  under  jaw 

ingth  of  inner  cusp  to  outer  cusp  of  upper  molar 

iMigth  of  inner  cusp  to  transverse    oiameter  of  upper 


readth  to  length  of  upper  sectorial 

Dtero-posterior  diameter  of  saddle  of  upper  molar  to  same 

r  of  inner  lobe 

balf  basilar  length  (from  condyle  to  front  of  premaxillary):  | 

latic  breadth 

d length 

th  of  anteorbital  constriction , 

th  of  postorbital  constriction  ' 

h  of  lateral  series  of  teeth ■ . 

th  acrosA  molars ' 

th  of  laitt  upper  molar 

h  of  upi»er  sectorisl 

h  of  lower  sectorial 

h  of  first  lower  molar 

nular  production  of  sbelf  of  palate 

h  of  audita!  balia; 

til  of  muzzle 


)78cf 

2577  9 

4927  d" 

4930  9 

1 
3.C 

3 

3.7 

3 

8.5 

7.5 

7.3 

6.4 

10 

8.5 

a7 

8 

5.1 

4.5  i 

i 

5.8 

5.4 

02.9 

64.2 

63.4 

61 

53.1 

51.9 

51.9 

1        51.4 

39.6 

38.5 

39 

38.1 

36.7 

36.2 

34 

32.7 

11.5 

11.4 

10.9 

10.9 

14.1  ' 

13.3 

12.3 

12.4 

23.1 

25.5  ' 

21.9 

22.5 

74.3 

66.9  , 

71.6 

70 

13.7 

12.1 

11.7 

12.1 

1 

64.7 

60 

64.3 

I        59.7 

60.9 

61.6 

61 

1        52.8 

65.4 

66.6 

78.7 

'        '5 

114.1 

115.6 

115.2 

111.2 

96.4 

93.4 

94 

93.6 

45.3 

47.8 

44.6 

43r8 

42 

45.8 

40 

40 

71.7 

69.5 

70.9 

69.5 

61.6 

65.2 

61.9 

65.6 

21.7 

21.2 

18.8 

19 

21 

20.7 

19.8 

19.8 

25.6 

24 

22.4 

22.6 

13.5 

12.7 

14.9 

15.3 

ir>.« 

17.8 

19.8 

17.3 

38.4 

37.7 

42.4 

45.8 

44.8 

1      39.6 

38.4 

37.6 

DESCRIPTION  OF   A  NEW  SPECIES  OF  MOLOSSUS  FROM  CALIFORNIA 

(MOLOSSUS  CALIFORNICUS). 


By  Dr.  C.  Hart  Merriam. 


Molo99U9  is  a  tropical  Auierican  geuus  of  bats,  no  species  of  wbich  has 
been  heretofore  recorded  from  the  United  States,  so  far  as  I  am  aware. 
Dte  subject  of  the  present  description  is  a  hnge  animal,  with  immense 
care,  and  of  sooty-brown  color.  It  was  captured  at  Albambra,  in  south- 
em  California,  by  Mr.  E.  C.  Thurber,  who  writes  me  that  it  was  found  on 
tte  ledge  over  a  door.  Two  others  were  caught  during  the  same  month 
[December,  1889),  and  both  in  similar  situations.  Mr.  Thurber  says  of 
toe  of  them  :  ''  It  was  hanging  from  the  ledge  of  a  window,  swinging 
•ek  and  forth  and  knocking  against  the  window  as  if  to  attract  atten- 
OD.  All  were  caught  about  8  or  9  o'clock  in  the  evening." 
Mr.  Henry  W.  Henshaw  tells  me  that  when  encampeil  in  southern 
ilifornia  several  years  ago,  he  saw  and  tried  in  vain  to  shoot,  an  enor- 
»a8  bat,  much  larger  than  any  he  had  previously  seen,  which  passed 
iftly  by  in  the  light  of  the  camp  lire. 

The  present  species  is  closely  related  to  Molossus  pcrotis  of  Brazil. 
may  be  known  from  the  following  description: 

MOLOSSUS  CALIFORNICUS  sp.  nov. 

Type  No.  5736  9  &d*     Merriam  collection.  From  Alhambru,  Los  Angeles  Connty, 
California,  December  14,  1889.    Collected  by  K.  C.  Thurber. 

Dental  formula. — Inc.,  iloJ  ^-m^Ij  P"i-?2-2f  '"•>^3=*^^-  ^'rst  npi)er 
»lar  minute,  and  wedged  in  angle  between  canitie  and  second  pre- 
^lar^  on  the  outer  side.  Second  i)ieniolar  large;  higher  than  first 
^lar*  First  lower  premohir  nearly  as  large  as  second.  Lower  incis- 
i  bifid  and  crowded.  Lower  canines  with  cinguluiu  forming  a  dis- 
ict  casp  on  inner  side. 

Muzzle  very  obliquely  truncated,  as  in  M.perotis,  projecting  ll™™  iu 
Hitofapper  incisors  and  deeply  notched  between  nostrils.  Lips  smooth, 
tlioat  vertical  wrinkles;  a  prominent  glandular  swelling  in  front  of 
cii  eye;  side  of  head  immediately  above  and  behind  eye  concave. 

very  large,  their  bases  uiiitiHl  in  front,  projecting  slightly  beyond 
Bar  conch  broadly  convex  anteriorly  and  posteriorly,  slightly 
OQ  top,  keel  large  and  heavy,  flattened  externally.  Tragus 
ladrate,  higher  than  broad.  Antitragus  twice  as  long  as  high,  nearly 
otangnlar,  highest  a  little  behind  middle,  and  se\}araled  vo^\«t\»tVs 


NOBTII   AMEUICAN  l-'AUNA.  I^o.* 

couch  I)y  Ji  dc'i'p  notch.    luitUle  of  ear  vouch  (Taciiig  milwanlt 

I         red  in  the  form  o(  a  borHiwhoe,  the  hairs  begiuiiiug  on  the  HUperic^ 

jmargJD  of  the  keel  ubout  opitosite  auglu  of  mouth  ami  exteiidiug  anlii 

pf   riorly  the  full  Icugth  of  the  keel,  tbeuce  curving  uptTiinl  (leamgl 

naked  creseentic  triangle  in  front)  aud  reaching  the  npper  border  of  til 

coneb  at  the  highest  i>Oint  anteriorly  (on  plane  of  nostrils)  and  theoa 

curving  backward,  forming  a  narrow  fringe  along  the  margin  of  tli 

^^  highest  part  of  the  conch  and  extending  back^iranl  to  a  point  opjioidl 

^■.the  angle  of  the  mouth.    The  folds  of  the  ear  over  the  nose  are  dens«{ 

^Kjiaireil  on  both  surfaces,  the  hairs  projecling  forward  over  the  nostllli 

KFbe  anterior  margin  of  the  conch  is  reticxed  and  bare  in  (ront  from  th 

^R>laue  of  the  keel  to  the  autero-superior  rounded  angle. 

^^   Upiier  surface  of  wing  membrane  with  a  line  of  hair  along  the  iiosta 

rior  margin  of  distal  three- fourths  of  forearm,  expanding  in  the  apext 

angles  between  the  forearm  and  tlfth  metacarpal,  and  fifth  and  fouiti 

metacarpals,  but  not  invading  the  narrow  space  between  the  fourth  an 

third  metacarpals.    There  is  a  small,  scant-haired  strip  immediutcly  bf 

hind  the  metacarpo-plialatigeal  u:'ticaIatiou  of  the  third  digit.    Anil 

brachial  membrane  naked  in  front  of  humerus,  but  bairc<I  in  fnmt4 

forearm,  except  at  bottom  uf  angle.    No  gular  sac  (may  be  present! 

male).     Wings  from  junction  of  middle  and  distal  third  of  tibia.    CoSt 

sooty-browu,  palest  below,  bases  of  hairs  everywhere  pale  drab-gray. 

Meaiiimumti  of  type  iprrimen. 


Free  part  of  tail ^ 13 

Head Cj 

Height  of  car  (from  line  of  attachment  above  eye) 3t 

Length  of  ear  (an  teco- posterior) J9 

TrajfUB,  height  from  anterior  hose 4 

Tragus,  breadth  at  toi) tS 

Length  of  anlilragal  lohe 11 

Humerus 41 

ForB-arm 7S 

Longest  finger IM 

Thnmb 9 

f  nietacarpiil W 

iBtph 31 

Th.ra  finder Lj^^ j^. 

^cartilaginouBclaw H 

f  metacarpal JO 

■    itph « 

'^^''^dljih S 

I  cartilaginous  clan 6 

Iiuutncarpnl 38 

Istph S 

2dph 6 

cartilaginonsclan- 5 

Tib)a »• 

UlBdfoot f 


Kanrth  lln; 


DESCRIPTION  OF  A  NEW  PRAIRIE  DOG  FROM  WYOMING. 


By  Dr.  C.  Hart  Mebriam. 


CYNOMYS  LEUCURUS  sp.  iiov. 

Type  No.  H55  9  ^^'    Merriam  collection.     From  Fort  Bridger,  Wyoming,  Sep- 
tember 15,  18i?8.    Collected  by  Veriiou  Bailey.    (Original  number,  224.) 

Measurements  (taken  in  llesli). — Total  length,  335;  tail  vertebra,  53; 
peueii,  21  (worn — mach  longer  in  other  specimens);  hind  foot,  58;  ear 
fttmi  crown,  3  (in  dry  skin). 

General  characters.  —Similar  in  size  and  general  api)earance  to  C.gun- 
siwMi,  of  Baird,  but  readily  distinguished  from  the  latter  by  the  color 
of  the  tail  and  by  cranial  characters. 

Color  (of  type  which  has  nearly  completed  the  change  from  summer 
^  fall  i>elage). — Upper  parts  from  nose  to  basal  half  of  tail  grizzled  gray- 
sh  bufl',  much  mixed  with  black  over  the  posterior  part  of  back  and 
limp ;  a  broad,  blackish  patch  over  each  eye,  and  a  larger  patch,  griz- 
Iwi  with  buffy,  on  each  cheek  below  the  eye ;  thighs  buff,  not  mixed 
1th  black  ;  under  parts  generally  soiled  buffy  white,  deei>est  at  base 
r  tail ;  throat  and  under  side  of  face  whitish.  Tail,  basal  half  con- 
olor  with  upi)er  and  lower  surfaces  of  body  respectively ;  terminal  half 
hitish  all  round  without  trace  of  dark  bar.  Specimens  in  summer  pe- 
ige  are  uniformly  buffy  or  grayish  yellow  above,  the  black  hairs  being 
carce  and  not  noticeable,  except  on  close  examination.  One  specimen 
$  almost  brick  red  above,  which  may  be  due  to  staining  from  the  soil. 

Specimens  of  Cyiiomyn  leiicurus  in  sunnner  pelage  average  lighter  in 
oloration  than  0.  guinuHoni,  and  in  fall  pelage  there  is  more  black  on 
he  back.  But  the  principal  and  most  conspicuous  difference  is  in  the 
oloration  of  the  tail,  which  in  (/unnisoni  is  concolor  with  the  body,  has 
ksabraarginal  and  subterminal  black  band,  the  tips  of  the  hairs  only 
>eiug  white ;  while  in  Irucurus  the  black  band  is  absent  and  the  termi- 
lal  half  or  two-thirds  of  the  tail  is  white.  Moreover,  the  tail  is  shorter 
H  leucurus  than  in  gunniHoni. 

Professor  Baird  pointed  out  the  striking  difference  in  the  tail  of  this 
pedes  as  compared  with  that  oi  gunniHoui^  but  having  only  two  s|>eci- 
of  the  present  form  and  one  of  //UHHmai\ie(!l\(VYiQX)  wv^t^\i^\^^\fiu 
BSli^No.  4 3  ^ 


NOKTH  AMERICAN  FAUNA. 
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Crnmal  eharncters. — Tlie  skull  of  C.  lewurttit  »gi¥es  ii]  the  ntaiu  with 
that  of  C  guimisoiii  lut  coiitnistiMt  vvitli  C.  IwioviciaHtut,  but  differs  fiun 
fUHimoni  ill  the  following  ])articiilai'8:  The  timput  (vifAved  from  buliiiii)) 
1b  broader  and  Hatter,  aud  the  iiiiistoids  are  litrger,  flatter,  and 
eoniiiletely  in  tbe  oucipital  [ilaue ;  tbe  aiidit^l  bnlltv  aiv  larger  ami  tin 
nieutus  U  less  produced  laterally;  t)ie  iiasals  end  more  auteriurlycuu- 
pared  with  tlio  iiHKal  braticlies  of  tbe  pi'emaxillaries ;  tbe  greatest 
bnmdtli  across  tlie  ii<i8al  branehuH  of  tbe  promuxillaries  equals  cr  oi- 
iiee<U  the  iiiterorbital  breadth ;  the  antcru-infurior  an^^le  of  tbe  zyKomfr 
tic  arch  is  tbiekeiied  so  as  to  form  a  small  triaugiilar  plate  (iustead  of 
beiug  ivuuded  off  as  in  gnnnixoni). 

The  eianial  difTcrcnees  wtiicb  separate  Vynomyx  leucurun  fniiu  C  'wId- 
nivianus  are  numerous  aud  marked,  as  may  bo  seeu  by  cumtultitig  Uie 
following  table,  iu  wliich  tbe  differeutial  characters  are  urraiiged  an- 
tithetically: 

CYSoMVK   l.l'POVirlAJil'S.  I  CVNOMYS    (.Ell  CUR  us. 


](od«Tatu;    ci>iistTictfiil    liulo 

Grtaim  brraillh  uivun  ait/lila 

Sevuuil  inoliil  (ruurlli  miiliirjlunii  tooth).    \  First  umlitr  (tliini  moluriroi 

Baai-ocdj)ital  (oh  median  liiii-). 
Longt'i'  flmn  liruuil.  i  Ah  brosil  uh  \oi\);. 

riaiie  I'/  oociiiul  (riinred  from  behind). 


iHdU.ll  bulla: 

nln-i     Miii'li 

intUicA;   e 

nt    r»iiiilriot*i1    klor 

tqaaU  dhtahc 

from  nRf« 

ioi- I},. .,/ /Otamn  m»f 

Arclicil.  ivilli  I 


plaun  of  t'x-uccipitalM. 


mall  Dill]  I  U«pr(«Heil,  with  i 


tuls. 


<   ,.lu> 


l>r» 


As  lirnarl  an  Iniii-, 


Frontal  ghkld. 

Milcli  loiiciT  tliau  bruail. 

InltrarMliil  hrradlh. 

AlmuMt  f'fital  todlBtance  from  poBtorbitnl  i  Oue-third   uaimwer  than  distuici)  Tmi 
pmi'i-HH  to  froDto-iiiuiillar}'  antnre.  puatorbital    prooesa    to    fronto-nU- 


Xatali  enSIng  ptateriorlij. 
Iirniir.b  of  pru-  I  Anterior  it>  iiiisi 

h'atal  hra«rl'  of  jirmia^illarg. 


il  i)rjiiich  n|' preiiistUlv; 


Stilling  nliout  mi  Duo  witli  froiito-innx-  :  Undiug  couKidernlil;  poHlericii  (u  Iruui"- 
illury    aiituiiv    Wi(|i«t   ut    interior  nmxillary  suture.    Of  uiiifurui  ^'ii''' 

rdgv  of  o/eomMo  piocoea  of  uiftx-  I        througbuat. 
Wary. 
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CTNOMT8  LUDOVICIANU8. 


I 


Cynomys  lkucurus. 


Greatest  breadth  acrostt  premaxillarien. 


leb  Ie«  iliaii  iDtororbital  breadth. 


I  Etjual   to  ur  greater    tliau    iuterorbital 
I  breadth. 


Zygomatic  arch  with  antero-infcrior  angle. 

irpj  and  thickened  to  form  a  heavy     But  slightly  thickened. 
4ruuignlar  plate. 

Coronoid  proctHH  of  mandible. 

ort,  thick,  and  only  slightly  recurved.      Louder,  more  nlender,  and  more  btrongly 

recurved. 

Upper  molar  serien. 


*n  than  twice  as  far  apart  anteriorly 
M  posteriorly. 


Not  more  than  twice  as  far  apart  autO' 
riorly  as  posteriorly. 


fM8t  lower  molar. 

eh  longer  than  broad,  with  posterior     About  as  broad  as  long,  with   posterior 
oosp  prodaced.  I         cusp  shortly  rounded  off. 


i 
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DESCRIPTIONS   OF   THREE   NEW   GROUND   SQUIRRELS   OF  THE 

SPERMOPHILFS  SPILOSOMA  GROUP.     • 


By  Dr.  C.  IIaut  Merriam. 


In  1833  E. T.Bennett*  published  descriptions  of  a  niiinl)er  of  now 
^ies  of  mammals  said  to  have  been  obtained  in  ^'  that  part  of  Call- 
inia  which  adjoins  to  Mexico/'  Tlie  exact  locality  from  which  these 
•ecimens  came  has  always  been  in  donbf.  It  has  been  long  known 
at  they  did  not  come  from  any  i)art  of  California,  but  from  some  part 
Mexico.  Prof.  Baird  sui)posed  the  locality  to  have  been  somewhere 
southeastern  Sonora,  while  Bach  man  believed  it  to  have  been  in 
rtbeastem  Sonora,  or  even  Chihuahua  east  of  the  Sierra  Madre. 
ii8  uncertainty  i\s  to  the  type  locality  of  so  many  species  has  always 
en  a  matter  of  annoyance  to  those  who  have  ha<l  to  do  with  thespe- 
n  in  question.  Among  these  species  is  a  small  spotted  speroiophile 
lich  Bennett  named  Spermophilus  HpUosoma,  I  shall  not  attempt  to 
the  tyi>e  of  this  species,  but  assume  for  the  present  that  it  agrees  in 
3  main  with  specimens  from  northern  Mexico  and  extreme  western  • 
xa«.  Regarding  it  as  a  central  ty])e,  the  related  species  which  have 
en  thus  far  described  are  the  following:  SpermophUus  ohnoletus  Ken- 
x>tt,  from  western  Nebraska,  and  three  forms  described  by  the  writer 
orth  American  Faunn,  No.  3,  \)\),  Ho-oS),  namely,  IS.  cryptospilotns,  8. 
lloifoma  pratenMts^  and  8.spilosofna  obsidUmuH.  To  these,  one  additional 
ecies  and  two  subspecies  are  here  added,  making  eight  in  all.  The 
quisition  of  the  material  on  which  all  of  the  six  new  forms  are  based  is 
le  entirely  to  the  biological  explorations  con<lucted  by  the  Division  of 
rnitbology  and  Mammalogy  of  the  Department  of  Agriculture.  The 
fttional  Museum  contains,  outside  of  the  Department  of  Agriculture 
llection,  but  two  skins  of  the  spilosoma  group  (collected  nearly  forty 
*«  ago  by  the  Mexican  Boundary  Survey),  an<l  five  of  obsoletus.  The 
apartment  of  Agriculture  series  now  numbers  nearly  sixty  excellent 
^ins,  accompanied  in  ench  case  by  the  skull. 
The  new  forms  may  be  distinguished  from  those  previously  known  by 

m  lUlowing  descriptions : 

^- 

•Proceedings  of  the  Zoologim]  Society  of  I^n\dou,  \«Xa,  4^^-A\. 


NOItTl!    AMKIilCAN    FAUNA. 


SPRKM0PI1ILU8  0ANK8CENS  ep.  nov.  ' 

TypaN»,  ii-i?.  i  "«>■  tJ.  8.  Naiiuiml  Uiisuiiiii  < Department  of  Agricnltnra <ol. 
iBCtiiiHt,  From  Wilcox,  CooIilbo  County,  Aiiinns,  November  Iti,  l*<l.  Cifl-  ! 
leoliid  li.v  Vi'riion  BsjIbj-.     (OriginM  numlior,  6J*>.)  I 

Meaturementit  (Ukt^ii  in  tleBli). — Total  length,  15ti:  tail  Tert^briF,^; 
peniiil,  10;liiml  loot,  :i8;  ear  from  ci-owii,  Sfindryskiu),  [Siiec.iniou  uot 
fiiiigron-n.] 

General  characters. — Similai'  to  Sperniopkilus  Kpihtoma,  bnt  with 
gi-oumi  color  dmb-gray,  without  any,tiiige. of  fulvous  or  rufous  and  witli 
the  white  spots  tendiug  to  coalesce  laterally  into  irregular  wiivy  trail* 
verse  bars,  which  are  so  close  together  that  the  distauct^  between 
them  is  less  than  the  width  of  the  mikrkiiigs.  Basal  third  of  tail  eyltii- 
drical;  distal  two  thirds  distichous. 

Color. — UpiJer  parts  drab-gray,  much  obscured  by  hoary ;  bea4l  and 
face  hoary;  back  everywhere  covered  with  transversely  elongated  wbi^ 
ish  markings,  which  are  niiiob  crowded  and  tend  to  ran  together  Ulei-' 
ally,  forming  transverse  wavy  bars,  separated  by  narrower  dark  vKtj 
liuea  consisting  of  the  dark  tips  of  the  hairs.  Eyelids  and  under  pwU 
white.  Tail  above,  gri^/Jed  grayish-drab,  oiised  with  blackish  outU 
terminal  thiitl,  and  bordered  with  bulTy  ;  tail  below,  buffy  with  asahiiuv- 
ginal  blackish  band. 

aPERMOPniLUS  SPILOSOMA  MAOliOSPILOTDS  subsp.  iioT. 

Tj-pe  No.  lUit  S  od-  ^-  S.  National  Miiseiim  (Department  of  Agrioultatt  «^ 
lection).  From  Oraolc,  PiunI  Coiiuty,  Arixoiia,  Jaae  II,  1349.  CaU«<il«d  t] 
ViTDOn  Bniley.    {Origioal  uiiial-er,  129.    Teals,  [.) 

MeasttremeitUt  (taken  in  llesh). — Total  length,  220 ;  tail  vertebnf,  *t} 
Ikenoit,  19;  hind  foot,  3();  ear  from  crown,  3  (iu  dry  skiu). 

Oeatral  characters. — Sizeuiediuni;  ground  color  above  russet-liiud] 
dorsal  spots  large,  distinct,  and  far  apart. 

Color. — Ground  color  above,  russet-browu,  slightly  paler  over  the  no* 
top  of  head  and  neck  mixed  with  light-tipped  hairs;  dorsal  spots  vaj 
large,  distinct,  distant,  roundish  in  outline,  and  indistinctly  bordenJ 
posleriorly   with  dusky;  nnder  parts  whitish.    Tail   above,  prasin 
half  coutiolor  with  back  ;  distal  half  mixed  butty  and  black  with  a  bo 
border.    Tail  below,  pale  ochraceous  butT  with  a  partly  uoucealed  » 
margiual  black  band. 

Omtral  remarks. — ^The  above  desuription  applies  in  every  pftrtjoai 
to  threx<  adult  s|iecimenN  from  Oracle.  The  young  differ  in  boil 
brighter  colored  and  in  having  the  dorsal  spots  smaller,  le-ss  sptu*^ 
ami  nut  so  rouiul. 
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SPEKMOPHILUS  SPILOSOMA  MAJOR  subsp.  nov. 

Type  No.  iUl$  9  a<1*  U.  S.  Natioual  Museum  (Department  of  Agriculture  ooUoc- 
tioD).  From  Albuquerque,  New  Mexico,  July  22, 1889.  Collected  by  Vernon 
Bailey.    (Original  number,  225.    Teats,  §.) 

Measurewenis  (taken  in  flesh). — ^Total  lengtb,  234;  tail  vertebrae,  80; 
peDcil,  18 ;  hind  foot,  35 ;  ear  from  crown,  3  (iu  dry  skin). 

Oeneral  characters. — This  is  the  largest  member  of  the  group  thus  far 
dteooTered,  and  its  color  is  different  from  any  of  the  others,  being  inter- 
mediate between  apiloMfna  and  ohsolettis. 

Color. — Gronnd  color  above  broccoli  brown,  tinged  with  jmle  fidvous 
over  the  nose.  S|>ots  indistinct  and  ill  defined,  bordered  posteriorly 
with  dasky ;  most  numerous  over  the  rump.  Under  parts  white.  Tail 
above,  proximal  half  pale  reddish-brown,  distal  half  butfy  brown  with 
a  sabmarginal  black  band,  bordered  with  pale  buff;  tail  below,  buffy 
with  a  partly  concealed  submarginal  black  band. 

General  remarls. — A  series  of  a  dozen  specimens  of  this  subspecies^ 
collected  at  Albuquerque  in  July,  1880,  by  Mr.  Bailey,  shows  the  changes 
resalting  from  differences  iu  age  and  in  the  wear  of  the  pelage.  In  the 
jonng  the  upper  parts  are  pale  vinaceous  (nnnamon,  the  dorsal  spot^ 
are  much  more  distinct,  and  both  sides  of  the  tail  more  reddish-brown 
than  in  the  adults.  Adults  in  worn  peliige  have  the  tail  pale  cinuamon- 
mfons,  and  the  upper  p<irts  faintly  tinged  with  reddish-brown — exposed 
by  the  wearing  away  of  tjie  light  tips  of  the  hairs. 

In  color  and  markings,  Spervwphilmt  spilosoma'major  is  intermediate 
between  S.  npihsoma  and  8.  obsolelus^  though  it  lacks  the  coal-black 
edgings  to  the  indistinct  spots  of  the  latter,  and  is  larger  than  either. 
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DESt'RIPTIONS  OF  THREE  NEW  KANGAROO  RATS,  WITH  REMARKS  ON 
THE  IDENTITY  OF  DIPODOMYS  ORDIl  OF  WOODHOUSE.* 


By  Dr.  C.  Hart  MerriaM. 


In  North  American  Fnuna,  No.  3, 1  proposed  the  genus  IHpodops  for 
the  kangaroo  rats  having  five  toes  on  the  hind  feet,  as  distinguished 
from  Dipodoniys  proper,  which  has  but  four  toes.t  In  several  instances 
the  external  resemblances  between  si>ecies  belonging  to  one  genus  and 
those  iK'longiug  to  the  other  are  so  exceedingly  close  that  it  is  unsafe 
to  name  museum  specimens  without  actually  counting  the  toes.  The 
mwt  extraonlinary  and  perplexing  instance  of  this  kind  which  has  come 
to  my  notice  is  that  of  two  species  inhabiting  the  same  localities  at  El 
Paso,  Tex.  They  are  so  much  alike  in  size,  color,  and  proportions,  that, 
without  reference  to  the  number  of  toes,  the  closest  scrutiny  is  neces- 
lar}'  to  discriminate  between  them.  In  fact,  the  differences  are  so  slight 
that  a  naturalist  of  note  has  suggested  to  me  that  they  might  be  one  and 
the  same  species,  the  presence  or  absence  of  the  useless  digit  being  a 
nere  individual  variation,  as  is  known  to  be  the  case  in  the  kittiwake 
inill  {Rissa  tridactyla).  The  possibility  of  such  a  parallel  was  so  con- 
trar>'  to  the  results  of  my  study  of  the  group  (having  examined  several 
hoodred  specimens  without  finding  a  single  instance  of  individual  vari- 
ation, either  in  the  number  or  relative  size  of  the  digits)  that  I  felt  im. 
P^led  to  make  a  particularly  critical  study  of  the  El  Paso  kangaroo 
'^tafor  the  purpose  of  ascertaining  the  facts  in  the  case.  Owing  to  the 
indefatigable  zeal  of  the  chief  field  naturalist  of  the  Division,  Mr.  Vernon 


*U  was  my  intcntiou  to  pnbliHli  a  reviHiuu  of  the  North  Americau  kangaroo  rats  in 
^present  numlicr  of  Fauna,  but  unfor€»8t*ou  delay.Sf  particularly  in  securing  proper 
ilinstrationM,  have  preveuto<1. 

nam  aware  that  Dobson  has  published  a  special  paper  *'0n  the  Fn importance  of 
'"•  I'rpsence  or  Absence  of  thn  Hallux  as  a  G«*neric  Character  in  Mammalogy  "  (Proo. 
^I>Soc.  London,  1884,  402-4(Kl);  but  his  argument  was  liased  wholly  upon  a  study 
•■Ibe  hallux  in  the  insectivorous  ht'dgohogs  (ErinareHii)^  a  group  which  ]>re8ents,  ac- 
e<ttdingto  his  own  statement,  all  intenuodiato  conditions  in  the  development  of  thi 
•*pt,  and  in  one  species  of  which  (/v.  nlhivrntrin)  Dr.  Dobson  found  an  individual,  an 
7* female,  which  had  a  hallux  on  the  left  foot  but  not  on  the  right.  No  such  varia- 
^"* occur  in  the  genus  Dipodops  :  in  fact,  the  constancy  in  the  length  of  the  hallux 
^uMisTenil  speciee  is  remarkable,  as  will  appear  in  my  forthcoming  paper  on  the 
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Iljiiluy,  u  .-iei'ii'»  of  iiixtemi  Ueitutit'iiUypreimreditpeciuieu.s  wasavailaUt. 
Including  l>otti  si3\ea  ami  diltereiit  agen  ol'  both  npeciex,  luiuoni [tiuiinil 
by  tables  of  iiieat^ui-eiuciitfi  ttikon  in  tlie  Hcsb.  The  rcsiilu  of  tbli 
stud;  may  be  briefly  stated :  Tlie  two  forms  muy  \m  distinguished  witli- 
oiit  cotiQtJng  tbe  toes,  by  external  dittercuces  of  color  and  proportions, 
coustaiit  tIioU|:b  gliglit,  nutl  by  numerous  crsiiiinl  cbaractei-u.  (The  lat- 
ter are  poiateil  out  nuder  tbe  bend  of  Dipodomys  ambtifuus,  wbere  ihf 
crauial  cbaracters  of  tbe  two  auimals  tire  coutrasted  in  detnil.)  Tlicrt- 
fore,  notwitbstaudiag  tbe  close  external  re«emblauee  of  tbe  two  El  )'aw> 
kaugaroo  rats,  they  really  are  uot  closely  related  at  all,  but  l>eloDg  U) 
dietiuct  genera.  Mr.  Bailey,  wbo  collected  tbe  specimens,  writes  me  tlat 
tie  bud  uo  difficulty  in  distiuguisbing  them  iti  tbe  flesb,  tbe  IHpatinpii  Iw- 
iug  stouter  and  heavier  tbau  tbe  Dipodomy»,  aud  baviu^  a  thicker  anil 
shorter  tail. 

Careful  comparison  of  Woodhouse'8  original  description  of  />.  nriS 
from  EI  Piiso,  Tex.,  with  the  present  excellent  aeries  of  both  forma 
from  tbe  same  locality,  bas  convinced  me  that  A  orAxi  is  the  ^-toed 
mal  (a  Dipodopg)  leaving  the  4-toed  {a  Dipodomya)  to  be  described, 
latter  is  here  named  Dipodomiis  ambiguiis,  and  Dipodopit  oi-r/ii  is  rede- 
Scribed  from  abundant  material  accom [lanieit  by  Inistwortby  meusuR- 
meuts  taken  in  tbe  flesb. 


DIPODOMYS  AMIilGUUa  sp,  nor, 

TypcNu.  iJitt  J  i"l.  U-  S.  NulLoniil  Muaciiiu  (D<:|>iirtruentof  Agripiill.nre  collw- 
lioii).    Fmtu  El  Pu<i,  Texan,  Decviiiber  13,  18^).    CollecUtil  tiy  Veninn  RxAtj. 

(Origiiiul  DiiiulH-r,  7»i.) 

Measurenientii {tiikeu  in  llesh). — Total  length, 233;  tail  vuitebnf,  133; 
pencil,  li2 ;  bind  foot,  37;  ear  from  crown,  7  ;  from  anterior  root,  13  (fa 
dry  skin). 

Qmeral ckaracterg. — Uiudtoes,4;  size  nttber  omall  for  u  true  /W(p»- 
Somy»,  Terminal  tbird  of  tail  crested-peuicillatc.  Closely  reaetablei 
I  Dipodopg  ordii,  from  the  same  locality,  but  Is  more  slender  and  tbe  colof 
I  of  ita  upper  parts  is  bully-drab  instead  of  deep  ocbraceous-buff. 

Color. — Upper  parts  buffy-drab,  brightest  on  tbu  sides,  where  It  i< 
faintly  tinged  with  pale  ochraceons-bnff,  and  everywhere  mixed  witb 
black  tipiwd  hairs,  which  are  most  conspicuous  on  the  rump,  ITpiwr 
tail-stripe  dusky  from  basal  ring  to  extreme  tip,  tbe  bases  of  the  bain" 
white;  lower  tail  stripe  dusky,  and  when  unworn^xeatihing  the  dunk) 
tip,  leaving  a  white  stripe  on  each  side  which  ends  about  op]iot<ii£  tli* 
end  of  tbe  vertebne. 

Cranial  ckaraettia. — Compared  with  Dipudopn  ordii  the  skull  of  IHpo- 
domyx  amhiguuM  iayn-omlet  i nterorbi tally ;  the  length  of  tbe  iianiils  is 
about  equal  to  the  tnterotbi  tal  bremlthat  plane  of  lacbrymals;  thcei- 

filled  orbital  bridge  of  the  nrnxillftry  ends  [lostero-laterally  In  u  siiiiH 
Ktiiig  lobiiloj  with  a  wMtftiwW's  hv  ttwA.  oK  \y,  vNufc  XatmlUi  of  Uw 
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froiitals  posteriorly  is  aboat  equal  to  the  di8tam;e  from  the  forameu 
magDUin  to  the  incisive  foramina,  and  is  considerably  greater  than  the 
distance  from  front  of  incisor  to  back  of  last  molar ;  the  postero-sii|)e- 
rior  angle  of  the  squamosal  is  sharply  angular ;  the  height  of  cranium 
above  symphysis  of  audital  buUte  is  much  less  than  the  intcrorbital 
breadth  at  plane  of  lachrymals ;  the  angular  process  of  mandible  is  rel- 
atively short  and  blunt;  the  breadth  of  the  skull  across  the  inflated 
mastoids  equals  the  distance  from  the  anterior  lip  of  the  foramen  magnum 
to  the  posterior  rim  of  alveolus  of  incisor;  the  greatest  breadth  across 
the  zygomatic  processes  of  the  maxillaries  equals  the  distance  from 
occipital  condyle  to  front  of  incisive  foramina. 

IHpodomys  ambiguus  is  closely  related  to  D.  merriami^  recently  de- 
scribed by  Dr.  Mearns,*  but  differs  from  it  in  having  shorter  ears  and 
tail  and  longer  hind  feet.  The  thigh  patch  ia  very  much  smaller — hardly 
a  third  as  large  as  in  2).  merriami.  Unfortunately,  the  skull  of  the 
latter  has  been  lost,  so  that  no  cranial  comparisons  can  be  made.  The 
examination  of  specimens  from  intermediate  localities  may  result  in  re- 
ducing ambiguus  to  snbspecific  rank, 

CRANIAL  CHARACTERS  OF  IHpodomya  ambiguus  contrastkd  with  thosk  of  lUpodopa 

ordii. 


D1PODOP8  ORDII. 


DiPODoMTs  AMnnmus. 


IntcrorbUal  breadth  at  fronto-parietal  auiurv. 


-=  Distaoce  from  front  of  incisor  to  back 
of  last  molar. 

j=.  Distance  from  parietals  to  middle  of 
nasals. 

=  Distance  fh)m  foramen  magnum  to  front 
of  molar  series. 

Considerably  less  than  distance  from  for- 
amen magnum  to  incisive  foramina, 
than  distance  from  fronto-premaxil- 
lary  sntnre  to  interparietal. 


Much  longer  than  distance  from  front  of 

incisor  to  back  of  last  molur. 
Longer  than  diHtance  from  parietals  to 

middle  of  nasals. 
Miicb  longer  than  distance  from  forameu 

magnum  to  front  of  molar  series. 
About  equal  to  distance   from  furanien 

magnum  to  incisive  foramina. 
About  equal  to  distance  from  fronto-pre- 

maxillary  suture  to  interparietal. 


Breadth  of  orbital  bridge  of  maxillary. 

Mach  less  than  width  of  rostrum  across     --  Breadth  of  rostrum  across  widest  purt 
widest  part  of  premaxillaries.  of  premaxillaries. 

Expanded  orbital  bridge  of  maxillartf. 

Karrowly  ronnded  off  postero-hiterally,  t  Pi^nding  postero-laterally  in  a  projecting 
whhont  trace  of  projecting  lobule.  lobule. 

•  Poat'palatal  notch. 


iog  plane  of  interspace  between  sec- 
ond and  third  molars. 


Barely  reaching  plane  of  niiddlr  of  lust 
molar. 


*  Boll.  Am.  Mas.  Nat.  Hist.,  N.  V.,  ii,  *J9U-2in.    Heparatet^  \«tt\\«MV\>\>t>^^T^  ^2\, V£^< 
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nipoiiiivs  "knii.  I  nii-iiiuiVYK  AMuuirrs. 

Lrnglh  ofvanai  bnnrt. 

Hach  gteaU^r  tbun  int«ror))itnl  lirnndth  i  Equal  to  luterorliil.al  bri-aiU1i  at  iitaDltl 
a|.  [ilinip  of  IftKlirymals.  I  l»vlirf  iobIb. 

Ilreadll.  ../  mihllv  /...rlioa  of  bati-ocdpital. 

wilt  liair,  or  leas  tUaii  half,  itit  length.      |  Coaeidi'inlily  more  than  halT  im  len^k 

Tj/aiiiimii:  capfiile  terminating  anleriurln. 

I  bhiuc  pluno  wjtii  iuUated  mastoid,  the  |  lu  it  blunt  projection  I>pIow-  the  ii 
two  together   fnrmiog   a  nnifoinilr  nuistoii],  ttia  Inttur  lioiag  oonokveB 

rounded  intwa.  I         nmiirgjunte  iniuiiHl lately  aImivc  it 

I'oitrrii-iinperlnr  nnglr  of  nguamoial. 

■oftilly  roumteil.  Sliarply  niieolar. 

Urcal'Kl  rerli.ii!  .Ik;,(*  o/inftiiird  aiuiloid. 

Length  iil'  iiattaJa.  i  Lemn  tliNn  luugtU  ot  iiaoais. 

Ilfighl  af  i-rniiiufii  nlnirr  ifitHiilii/iiiK  of  iiudital  bullir. 

=  Intcriirbital  bruaiUli.  '         .  Miidi  less  limn  iiiU-nirl.Kiil  brcm 

I'liHiljlliir  jiruirK'  tif  mnnifihlr. 

Twice  B8  l.tnc  an  broad.  |  Nearly  im  brood  lui  loiij;. 

Angular  prorefa  of  miiinlililr. 

Very  loug  auilflli&rp(diBtaiic«fVoin  tip  to  t  Kelativuly  nbort  aiiil  bliiut  <<lisUucerrM 
tip  inticli  greater  thnii  diHtancn  Fumi  tip  to  tiji  about  ei|iiiil  t<i  cir  sll^btli 

condyle  to  tip  of  iDciwirit).  oKcoeiliag  distance  from  oandyle  to 

I         tipof  i.iciwrH). 

(;nu(«f  hrmdih  ofcraaiiim  nejoair  hijlaled  «in»Wrf«. 


Bxoeeda  distance    front    anterior   lip   of  i  KiiiialH  cliatance  frnni  anterior  lipof  for*- 
foramen  magnum  to  .ilvoolus  of  in-  men  luagnnm  to  alvoolus  of  inciwr. 


Equals  distanoe  from  occipital  condyle  ti 
posterior  bonier  of  iuciaive  A>rsni]lin 


•  t  IWfV* 


I 


THREE   NEW   SPECIES   OP   DIPODOMYS. 


45 


MeoMMreMunU  (taken  in  the  flesh)  of  IHpodomifa  amhiguus  from  El  Paso,  Texas. 


Nn. 


Orig- 
inal 
No. 


1814S 

1IU5 
250t3 

inn 


isw 


ittn 

25014 
18141 


Mia 
2S047 

10144 
1A140 


18137 


Locatiry. 


768  I  £lPaao,Tex. 


775 
78S 
783 
794 
796 
800 


.do 
.do 
.do 
do 
do 
.do 


801  ....do. 

806  . . .  .do 

807  ....do 


1 
Date. 

1889. 

Sex. 

1 

ToUl 
leugtb. 

1 

Tail 
verte- 
bra*. 

Hind 
fook 

Remarks. 

Dec. 

11 

<f 

1        252 

147 

38 

Dec. 

12 

ff 

236 

141 

3i 

Dec. 

13 

c/ad. 

1        233 

133 

37 

Tjpe. 

Dec. 

13 

cf  ad. 

245 

145 

38 

1 

J-^v€/» 

14 

9in]. 

240 

1 

145 

V  38 

Dec 

14 

d 

1 

i        250 

1 

154 

37 

'  Dec. 

15 

cfad. 

257 

155 

39 

808. ...do t  Dec.  17   9  ini. 


Dec.  15   9        218     152    38.5 
Dec.  17   cT        261     154    39 
Dec.  17   J"    i   251     150    38. 5 


818  ..-.do Dec.  18   9  ini.     210    m    39 


250 


149    38 


DIPODOPS  ORDII  Woodhonse. 

I>Qplicate  type  No.  iH'H  9  ad-  V.  S.  National  Musenin  ( Department  of  Agricult- 
ure colleotion).  From  El  Paso,  Texas,  December  11, 1889.  Collected  by  Vernon 
Bailey.    (Original  number,  769.) 

Meii9wremenU  (taken  iu  flesh). — Total  leugtb,  240;  tail  vertebni^,  134; 
pencil,  30;  hind  foot,  38.  Ear  from  crown,  7 ;  from  anterior  base,  12  (in 
dryskin).    Length  of  hallux  from  heeK  20. 

Oeneral  characters, — Hind  toes,  5;  size,  medium;  form,  stout  and  thick 
{  ^  with  a  thick  tail ;  tail,  crested-penicillate  on  terminal  third ;  general 
-    ^r,  deep  ochraceous-buff,  brightest  on  the  sides. 

Color. — Upper  parts  from  tip  of  nose  to  base  of  tail,  and  extending 
down  oater  side  of  leg  to  heel,  deep  ochraceous-bufif  varying  to  ochra- 
^6008,  darkest  on  the  back  and  brightest  on  the  sides,  not  conspicu- 
<Mj  mixed  with  black-tipped  hairs  except  on  the  rump.  Upper  tail- 
rtripe  dasky  from  basal  ring  to  extreme  tip,  the  hairs  white  at  base; 
Qndnr  tail-stripe  dusky,  sometimes  reaching  and  sometimes  falling 
^hort  of  the  dasky  tip.  Lateral  tail-stripes  white,  reaching  to  or  a  little 
^yond  end  of  vertebr<'e. 

OramM  characters, — Compared  with  Dipodmnys  amhigxius  from  the 
^i^lvmlftijr  (£1  Paso,  Tex.),  the  skull  of  Dipodops  ordii  is  uarcow^t 


WAS 


KORTH   AMBRICAW  FAVWA. 


iuterorbi  tally ;  the  leuglh  of  the  iiasnls  in  lionsiderably  greater  tlian  llie 

iuterorbital    breadtb    at  plane  of  lachrymals;    the  expaaiteil  orbital 

I  bridge  of  the  inaxillary  is  eliortly  rouiKleit  ofl'  pofttero-Iaterally ;  ihe 

'  breadth  of  the  froiitals  posteriorly  in  conBrderatity  leus  tlian  the  Ait- 

tance  from  the  foramen  magnum  lo  the  iucisive  foramina,  and  abont   i 
,  eiiuals  the  distance  from  front  of  inciBor  to  back  of  last  molar ;  ibe   , 
poHtero-8U (tenor  angle  of  squauiosal  is  broadly  rounded;  the  height  of  , 
emiiinui  above  isymphysoKof  audital  bullm  eijuals  iuterorbital  brewIUi 
at  plunu  of  lachrymals;  the  angular  process  of  mandible  is  rulatively   ' 
lung  iiiid  Rliarp.    The  cranial  charaoterg  of  IHpodops  ordii  have  bwo 
contrasted  with  those  uf  DipoAomyK  nmbiguux  under  the  head  of  the  lit- 
t«r  auimal. 


Utaiurrmtali  ( taken  in  tkeJUiti)  of  S>ipodops  ordii,  from  El  Pano,  Tfzai. 


5^ 

Bo. 

Locilll;. 

Uktc. 

». 

« 

2? 

■m 

■m 

781 

m 

Mo.  10 

D»c,  11 

Deo.  » 

e 

Ml 
Mr 

au 

110 

ni 

ISIU 

UUI 

I81W 
ISIH 

DIPODOMYS  SPEOTABILIS  sp.  imv. 

TypsNo.  iilH  J  IK'-     U-  S.  Niitioijiil  MuBentu  (De[iui:tiUPiit  of  Agricnllu 

kuUon}.    From  Di>s  Cnbezuii,  Cuoliiaa  County,  Ariinna,  Noroniber  SS,  IM 
Collected  by  Vi-rnon  llniley.    (Original  niiDiber,  CEe.) 

MmsHrementx  {laktm  in  flesh).— Total  length,  .'JM;  tail  vertebra-,  311 
pcucd,  30 ;  hind  toot,  52.  Ear,  from  crotvu,  10 ;  from  auterior  tww,  18 
(in  dry  akin). 

Oentral  charaoterg. — Largest  of  the  genns,e<|naling  or  even  suriiaeJiiiig  , 

J),  deterti  in  size.    Tail  with  Lairs  nearly  twice  as  long  a»  head  ilid 

body  and  very  handsome,  having  a  long  terminal  brush  of  piipe  wblte 

surmounting  a  broad  baud  of  black ;  hairs  on  proximal  half  of  t»ll 

short  and  appressed  ;  of  terminal  half,  long  and  free ;  at  the  same  ttnm 

the  tail  is  not  distinctly  crested  above  an  in  sevenil  other  speviejt. 

Color. — Upj)er  parts,  from  nose  torootof  t^il,ocbraceous -btilT  miieJ 

1  with  black-tipped  hairs,  brightest  and  purest  on  the  sides,  paleal  flu 

'  the  clieckB,  and  mixed  with  olay-oolor  on  the  bead.    Hip  iwlch  otthm- 

ueouM,  becuuiinicdUMky  as  it  puHtii^^  down  the  leg  and  tliiating  behinil 

V  so  118  to  furiu  a  \AvgQ  \i\&i^^v«>'U  &v'^\.-t!V\(i\:k  t«Mbve  the  beflL 
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iipraorbiial  white  8i)ot  obscured.  Upper  and  lower  tail  stripes  dusky, 
«etiDg  a  little  behind  the  middle  and  forming  a  broad  bbick  snbterniinal 
unci  (oocapying  about  one-third  the  total  length  of  the  tail),  beyond 
bicli  is  a  large  terminal  brush  of  pure  white.  The  white  side-stripes 
isappear  a  little  beyond  the  middle  of  the  tail. 

Cranial  characters. — Skull  large  and  heavy  for  a  IHpodojnys.  Inflated 
uistoids  separated  on  top  of  the  skull  by  about  3'""',  so  that  there  is  a 
listinct  interparietal,  cuneate  in  shape.  In  IK  deserti^  the  only  species 
ipproachiug  7>.  spectabilis  in  size,  the  mastoids  meet  immediately  beliind 
heparietals,ha^ingatmostaninconapicuousspiculc  between  them.  The 
wo  siiecies  differ  further  in  the  maxillary  bridge  of  the  orbit,  which  is 
ally  a  third  broader  in  spectabilis  than  in  desep'ti,  and  in  the  inter-or- 
Mtal  breadth  of  the  frontal,  which  is  much  greater  in  the  former.  1). 
kserti  has  the  flattest  skull  of  any  known  member  of  the  genus;  in  D. 
tpectabilis  it  is  higher  and  the  mastoids  are  more  rounded.  In  D.  spec- 
Milis  the  antero-posterior  diameter  of  the  orbit  just  outside  of  the  lach- 
rymal is  equal  to  or  less  than  the  length  of  the  fronto-inaxillary  suture, 
vhile  in  daterti  it  is  much  greater.  In  IK  spictabiliH  the  breadth  of 
eranium  across  inflated  mastoids  equals  the  distance  from  anterior  ]i[> 
of  foramen  magnum  to  tips  of  upper  incisors  (falling  far  short  of  alveolus) 
vhile  in  deserti  the  mastoid  breadth  equals  distance  from  same  point  to 
froutof  alveolus  of  upper  incisor.  In  I),  spectabilis  the  greatest  breadth 
icro8s  maxillaries  equals  distam^e  from  o(;cipital  condyle  to  front  of  in- 
cisive foramina,  in  deserti  to  posterior  border  of  same  foramina.  In 
D.  spectabilis  the  condylar  process  of  the  mandible  is  broader  and  bent 
upward  at  a  stronger  angle  than  in  deserti^  and  the  transversely  elon- 
gated angular  process  is  very  much  longer. 

General  remarlcs. — ^This  elegant  species  presents  the  darkest  tail  and 
richest  coloration  known  in  the  genus,  while  its  nearest  relative  (7>. 
ieferti)  is  distinguished  from  all  others  by  the  pallor  of  its  colors.  In 
tome  re8i>ects  2>.  spectabilis  resembles  the  typeof  the  genus  ( JK  phillipsi)^ 
but  it  is  very  much  larger  and  requires  no  comparison  with  that  s[)ecies. 
Ik  spectabilis  inhabits  a  wide  range  of  country  in  the  lower  Sonoran 
ianal  provinci'.  The  Department  of  Agriculture  series  consists  of 
iirty  beautifully  prepared  skins  and  skulls  (all  collected  by  Mr.  Bailey), 
h)m  the  following  localities :  Oracle,  Calabasas,  and  Dos  Cabezos,  Ariz.; 
Deming  and  Albuquerque,  New  Mexico;  Sierra  Blanca,  Tex.;  and  Mag- 
lalenay  Sonora,  Mexico.  The  largest  specimens  are  from  Albuqueniue 
md  may  merit  subspecific  separation. 

The  following  table  of  measurements  affords  an  index  to  the  variation 
n  rise  in  the  several  localities. 
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lakeii  in  Jltth)  of  Ihirig  ipreimmf  of  lUpodomg' 
haillUn. 


HtueuDi      lull 


-  OeL     n  ^  wl. 


.  Oot.     U\  4  111. 


l)emlDj!,N.  Uiit   imc. 


ft\d       \     -awv  w 
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DIPODOMYS  GALIFOliNlCUSsi).  iiov. 

Type  No.  i'is\1  ^  a<l.  U.  S.  National  Miisoiim  (D«»partriient  of  A};nciilturc  col- 
lection). From  Ukiali,  Meiulocino  County,  California,  May  4,  lb89.  Collected 
byTheo<lore  S.  Palmer.     (Original  unnibcr,  4«).) 

Metuturements  (taken  in  fleali). — Total  lenji:th,302;  tail  vertebra*,  183; 
tind  foot,  43;  pencil,  IG.  Ear,  from  crown,  0;  from  anterior  base,  16 
in  4lry  skin). 

iieneral  vharaciem, — Size  nie<linm,  about  equaling  />.  agilis  ;  ears 
arj;e;  tail  long,  with  a  pure  wbite  pencil ;  tail  crested  penicilhite,  but 
rest  not  conspicaous;  color  darker  tlian  in  any  other  known  species  of 
begronp. 

Color. — Upi)er  parts  from  nose  to  band  across  thigh  sepia-brown,  suf- 
Ds(*d  with  pale  ochraceous-bul!',  which  is  brightest  on  the  sides.  Thigh 
ratches  large,  becoming  dusky  in  passing  down  the  legs,  and  forming 
.black  spot  behiml  and  on  the  sides  of  the  ankle.  Eyelids  black, 
upraorbital  white  spot  distinct;  bliick  nuirk  at  base  of  whiskers  large 
ind  distinct.  Upper  and  lower  tail  stripes  bhick,  meeting  a  short  dis- 
anee  in  front  of  terminal  pencil,  which  is  pure  white. 

Cranial  characters. — Top  of  skull  considerably  arched  (reljitively) ; 
niu$toids  about  3"""  apart ;  interparietal  not  twice  as  long  as  broad ; 
i€i;?ht  of  brain  case  above  symphysis  of  audital  bulhe  considerably 
rruater  than  breadth  of  united  frontals  between  lachrymals^  lachrymals 
arge ;  expanded  orbital  bridge  of  maxillary  broad  ;  iiiterorbital  breadth 
U  iK>sterior  Iwrder  of  frontals  e<jnal  to  distance  from  inferior  lip  of  fora- 
men magnum  to  center  of  crown  of  premolar;  breadth  across  inflated 
iiaatoids  equal  to  distance  from  occipitiil  condyle  to  front  of  incisive 
'oramina;  greatest  breadth  across  zygomatic  procc»sses  of  maxillaries 
^inal  to  distance  from  occipital  notch  to  nasals;  angular  process  of 
Oandible  long  and  pointed. 


Mu«fUlU 

So. 


IMI7 

1:354:) 

1M18 


MtniHrtiHriiiii  Hakni   m  jUsh)  of  mjfodonnfti  ( ^l/»/»/|•;li^M.^.. 
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DESCRIPTION  OF  A  NEW  POCKET  GOPHER  OF  THE  GENUS  GEOMYS, 

FROM  WESTERN  NEBRASKA. 


By  Dr.  C.  Hart  Mebbiam. 


Numeroas  specimens  of  pocket  gophers  received  from  the  sand  hills 
of  western  Nebraska  differ  from  typical  Oeomys  hursarius  of  the  Mis- 
mippi  Valley  in  paler  coloration,  and  in  never  attaining  tiie  size  of 
fnllgrown  individuals  of  the  latter  species.  For  the  present  the  new 
fonnwill  be  treated  as  a  subspecies  as  follows : 

GEOMYS  BURSARIUS  LUTESCENS  subsp.  nov. 

Type  No.  US}!  $  ad.  U.  S.  National  Museum  (Department  of  Agriculture  col- 
lection). From  Sand  Hills,  Birdwood  Creek,  Liucoln  County,  Nebraska,  May 
27, 1889.    Collected  by  A.  B.  Baker. 

lfea«ifr^ien/«  (taken  in  flesh). — Total  length  265;  tail  vertebrte  86 ; 
Wnd  foot  33. 

Cofcr. — Upper  parts  uniform  buffy-clay  color  except  the  nose,  which  is 

^'Wky.    Under  parts  similar  to  the  upper,  but  paler,  and  with  the  plum- 
^08  basal  fur  showing  through. 

Cranial  characters. — Compared  with  skulls  of  Oeomys  bursarius  of  the 

^mesize,  0.  bursarius  lutescens  is  heavier,  with  more  strongly  devel- 

^^  ridges  and  processes.    The  inflated  mastoids  are  larger,  occupying 

^larger  part  of  the  occipital  plane  of  the  skull,  and  bulging  further 

posteriorly.    The  audital  bullte  also  are  somewhat  larger. 

51 


DESCRIPTION  OF  A  NEW  SPECIES  OF  HESPEROMYS  FRUiM  SOUTHERN 

FLORIDA. 


By  Dr.  O.  Habt  Merbiam. 


Ill  the  spring  of  1889,  Mr.  Morris  M.  Green,  an  assistant  in  the  Di- 
vision of  Ornithology  and  Mammalogy,  was  sent  to  southeastern 
Florida  for  the  purpose  of  studying  its  fauna  and  collecting  the  mam- 
mals and  birds  of  the  region.  Among  other  specimens  of  interest  he 
brought  back  a  dozen  skins  and  skulls  of  a  large  and  highly-colored 
white-footed  mouse,  which  has  not  been  described.  It  belongs  to  a  sub- 
tropical group,  and  is  closely  related  to  Hesperomyfffloridanus  Chapman.* 
Xwo  were  captured  at  Canaveral  and  ten  at  Lake  Worth  (on  the  east 
»ide  of  the  lake).  Mr.  Green  states  that  '*  they  burrow  in  the  sand  and 
^at  the  seeds  of  scrubpalmettoes,  but  are  most  common  in  parts  of  the 
Scrub  where  there  are  few  scrub-palmettoes  and  many  scrub-oaks.'' 
the  new  species  may  be  known  from  the  following  description  : 

HESPEROMYS  MACEOPUS  sp.  nov. 

(Plate  III,  teeth.) 

Type  No.  i5f  ?l  ^  •*<1'  U.  S.  National  Museum  (Department  of  Agriculture  col- 
lectiou).  From  Lake  Worth,  Florida,  May  5,18^9.  Collected  by  Morris  M. 
Green.     (Original  number,  72.) 

Measurements  {Uikeu  in  ^esh), — Total  length  203;  tail  vertebrae  06; 
lind  foot  20;  pencil  2.  Ear  from  crown  17;  from  notch  21  (in  dry 
^fciD). 

Qeneral  cliarcuders. — Size  large;  hind  feet  very  long.  Soles  naked 
'4>  heel.  Ears  large  and  broad ;  tail  of  medium  length,  nearly  naked, 
Aowingthe  annnli  distinctly;  a  distinct  pectoral  si)ot;  whiskers  very 
ong  and  stiff. 

Color, — Upper  parts  bnflfy-ochraceous,  brightest  on  the  sides,  and 
^ixed  with  black-tipped  hairs  along  the  back,  forming  a  distinctly  darker 
lorsal  area.  Under  parts,  including  sides  of  nose  in  front  of  whiskers, 
^neamy-white,  with  a  distinct  ochraceous  spot  on  the  breast  Tail  con- 
Wor,  tlightly  paler  below  than  above. 


•BOL  Am.  Mm,  Nmt.  Hiat.,  N.  Y.,  II,  3,  117.    BemtaUi^  \«»ti«\  ^^tit^n  A^^^ 
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Or aniai  characters. — Skull  very  large  and  long  (basilar  length  from 
L  oecipitiil  condyle  to  trout  of  pnamaTctllary  27.5;  greatost  leugtli  30,S; 
[  length  of  luolar  series  of  teeth  4.2 ;  iiitororbilnl  lireadtli  4.6),  il»  i>ii« 
j  Blone  being  sufficient  to  difltiugiii^jh  it  from  auy  other  niiecies  iuhabit- 
I  fog  the  United  States,  not  excepting  H.  cali/oKnicnn.  The  brain  CMm 
I  ilsmotlunitely  uiched  above,  aud  tbere  is  an  indiHtiuct  suiiraorbital  bead, 
.  wbicli  iH  (loutiuned  posteriorly  as  a  oUgbt  ridge  along  the  paricto-Miiia- 
1  mosal  suture.  The  rwitrnl  pnrtjoii  of  the  8l(ull  JHlong;  die  na««l8  loti; 
narrow  posteriorly,  and  extending  b.-i<;kward  ninKidcrably  boyouil  ll)« 
I  nasal  branches  of  tbt.^  preniaxilliuies.  The  iiicisivu  foramina  rcacli  ttie 
.  plane  of  the  lirst  molar;  the  palatal  notch  do(<s  not  rt^ach  plane  of  last 
I  molar ;  the  palatine  foramina  are  situated  opposite  tlie  second  luoh^  in* 
^  Mead  ofon  the  plane  of  the  interspace  between  the  first  and  Kecon<1.  Tlie 
zygomatic  arches  aro  very  slender,  broadest  posteriorly,  and  dip  down 
to  the  plane  of  tfae  palate ;  in  the  dry  skulls  they  curve  in  a  little  ju«l 
L  iD  Iront  of  the  widest  part.  The  interparietal  in  narrower  a«teru-iN» 
I'lerlorly  than  In  11.  levcopuK  or  Jf.  gonxypinui. 

QcRcral  remarkn. — Heajwromyn  mavrnpua  re(]uireH  cximparison  with  bat 

[  eae  speeies,  II,  JhriilaHim.    it  difltTs  from  Jlondaiius  in  color  ami  iu 

L  having  larger  ears  (21  instead  of  17.5  from  notfili),  much   longer  hind 

r  feet  (29  instead  of  24),  and  larger  and  ntiil'i'i-  whinkers.     No  cranial  uapi- 

partsoue  can  be  made  with  JI.  JloriSanua,  because  the  sknll  of  the  latter 

was  not  proserved. 

1  am  indebted  to  Dr.  J.  A.  Allen,  curator  of  mamm.^lH  and  birds  in  the 
American  Museum  nf  Natural  History,  for  tin-  loan  of  the  type  spew- 
men  of  Hcxperomys  Jiin-idanva  for  comparison  with  the  present  spwiiea 
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U.  8.  Department  of  Ageicultube, 

March  16,  1891. 

Sir:  I  have  tbe  bouor  to  transmit  herewith  the  manuscript  of  No.  5 

of  NoRra  American  Fauna.    It  contains  the  resnlts  of  a  Biological 

fiecouDoissauce  of  a  part  of  Idaho,  which  I  had  the  honor  to  conduct 

ODder  your  instructions  during  August,  September,  and  October,  1890; 

md  also  descriptions  of  a  new  genus  and  several  new  species  of  North 

Amencau  mammals. 

Respectfully, 

G.  Hart  Mebriam, 

Chief  of  Division  of 

Ornithology  and  Mammalogy. 
Hon.  J.  M.  Rusk, 

Secretary  of  Agriculture. 
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NOETH  AMERICAN  FAUNA. 


BULK  OF  A  RIDUllilCAL  IIECONNUKSSANCE  UF  IDAHO,  SOUTH  OPi 
UTITUUE  45°  AND  EAST  OF  THE  THIIlTV-KlliHTH  MEIUDIAN,  MAUgl 
URtNU  THE  SlIMMEk  IIF  lllilll,  WITH  AN'NUI'ATED  LISTS  OF  THBI 
UMMALS  AN'D  BlimS,  AND  DESCItll'TlONS  OF  NEW  SPECIES. 


By  Dr.  O.  Oart  Uebuiam. 


PEEPATORY   NOTE. 


Tto  present  paj>er  oousisis  of  tbe  results,  liastilj'brouglit  toeetber, 

ofu  btologicjil  recouuoissaucu  of  8oatlieru  Idiilm,  iiuvtu  duriut?  tlu-Biim* 

tiiKraod  fall  of  18»0,  by  tlie  Uivisiou  of  Oruitbology  and  Maiuuialogy 

"I  ilie  U.  8.  Dei>artuiuiit  of  Agriculture. 
Till?  iufurmatiuu  Leretufore  aviiiUble  relaLiiig  to  tliu  iintaral  liUIorjTfl 

"I  lilHbo  U  80  eio«ediitgly  scaDty  that  all  attttiupts  to  maji  ttie  diutri 
I  I'lititiu  of  maminaiti  or  biitle  in  tliti  West,  or  to  di-Hiiti  tbu  boiiiidarieii  o 
I  riunal  and  flural  zooeit,  Iiave  eucouiit«rBd  in  this  Stiilu  an  iutiiiperablftj 
'    fiarrict,  a  veritiiblw  terra  invtignila. 

h  was  for  tlie  purjMJsc  of  bttuiltiug  down  tliirt  barrier  that  I  nftket 
imissio"  of  the  Honorable  Secretary  and  Axsiiitaiit  Seerwtary  i 

'jriculture    to   undertake  a  biolugiual  reuonnoiitsanue  of  a  part  c 
liliu  dni'iiig  the  euiuiuer  of  181tU.     I'eroiissiou  having  been  gnuitet 

ill'  work  was  donu  and  tlie  results  are  bere  briefly  recoitlal. 
iiiilMsr  of  birds  known  tVoin  tku  State  is  increased  from  Hi  to  158^ 
■\  the  mamuials  from  IS  to  C7.  One  new  owl  and  twelve  new  inaia-l 
lit  were  discovered  and  are  hero  dcsuribed.  Mudi  remains  to  lisf 
la',  partleuliu'ly  in  tbe  nortUeru  part  of  tbc  Stiite,  but  enou{;U  bai 

'<u  aceomplidbod  to  remove  (lie  obscurity  iirevioiisly  Jnv<^ting  t 
.;]on  and  to  furuitib  the  key  to  tbe  distribution  of  life  in  Idubo. 

tTINERABY. 

'tie  expedition  onttlttc<l  at  Bluckfoot,  Idaho,  July  8,  IKDO,  erossf 
^!i;ike  River,  and  procewledinaweaterly  direction  over  the  sage  plaiiu 
^ijil  l»v;i  beds  to  Big  Butte ;  tbeneo  iiortliorly  to  Big  Lo8t  River,  wbiclij 
"as  ascended  to  a  point  ulnnic  i:i  kilometers  ('S  milen)  nortb  of  Aruod 

BHj  skirting  tbe  sontbern  spur  of  tbo  luouulaiD  raugQ  between  B[| 
2«7i»— Xo.  5 J 
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mad  Little  Lost  Kiver  Vullevi*,  tlic  Utter  wa«  lutuuiidctl  24  kilomeun 
K(15inik-8)  ami  crossed  to  tbe  uioiititniiiu  ou  thv  eH«t  side  (^Loat  Kim 
Hoautaius') ;  retaruing  to  tlie  mouth  of  Little  Lost  Uiver  arid  crousing 
tlio  sage  plHiiis  ill  an  easterly  direction  to  the  sinks  of  Big  Lost  Mivvt 
KittDd  Bircb  Creek,  Biivh  Creek  n*:ia  nse^-iideil  to  its  lieailwaterK,  iinil  thv 
r  divide  wiis  ci-oajknl  to  Lembi  Itiver,  wbicli  wiis  desceiide<l  to  iU 
[jDnctiou  witii  Sidmou  River  near  Sulmou  City,  tlie  must  uortlierly  |ioiut 
I  reaiibotL 

Sercml  side  trips  neru  made  into  the  Salmon  lUver  Mountains  fron 

Bircii  Creek  and  Lembi  Valleys.     Tliere  being  no   wagon  pass  over 

tliesemounlniiis,  it  wasneeessary  to  i-eturn  south  by  means  of  IbeeHme 

L  valleys  and  recross  the  sage  plains  to  the  mniitb  of  Little  Lost  River. 

I  Little  Lost  Itiverwas  then  followed  to  its  source  and  the  divide  betweeu 

it  and  Pahaimeroi  Valley  w;»s  crossed. 

A  side  trip  nas  made  to  »  cluster  of  high  mountains  at  the  soiinxa 
I  of  the  Pabsimeroi  on  the  south  side  of  the  east  end  of  the  valley  of  tiui 
name.    This  valley  was  theu  desoendeil  to  its  junction  ivitb  Sak 
I  mon  River,  whence,  turning  south,  the  valley  of  Salmon  River  fnt 
Hscended  to  Round  or  Challis  Valley ;  thence,  continuing  southwtud 
through  Autelope  Valley  and  neross  the  divide  Oetweeu  Aiitiloiw  Vol- 
ley and  Thonsaud  Spring  Valley  to  Big  Lost  Kiver,  Big  Lost  Kirtt 
1  aseeuded  to  its  very  head,  and  the  divide  was  eroosed  toTM 
Creek,  which  was  desceude^l  to  its  junotiori  with  Wood  River  near  iM 
a  of  Ketcbum;  Wood  River  wjis  aaoended  to  its  headwaters,  huiI 
the  high  divide,  2,750  meters  (9,000  feet)  in  altitude,  sepanitiug  it  Iroa 
tbe  head  of  Salmon  liiver,  was  crossed,  and  Saw  Tooth  Lake  anil 
Mountiiins  were  vit^ited. 
Returning  from  the  Saw  Tooth  Mountains,  the  ntute  lay  thence oouth- 
,    eriy,  following  in  the  maiu  the  course  of  Wood  River  (which,  after  il 
L  enters  the  sage  plains,  is  called  Big  Wood  or  MiUade)  to  a  point  6J  kll» 
I  meters  (i  miles)  northwest  of  tbe  town  of  Shoshone;  theuce  direcdjr 
I  Bouth  across  the  lava  beds  and  sage  plains  to  Shoshone  Kails  in  llM 
I  great  lava  ciiiion  of  Snake  River.    The  north  side  of  thia  cafioD  im 
I  followed  down  to  Payne  or  Lewis  Perry,  where  the  river  was  crossei 
I      Ascending  the  blntfs  ou  tbe  south  side,  a  sontheiisterly  direction  m 
I  taken  to  Castle  Canon  uud  Devil  Canon  ;  tbe  latter  being  found  im^ 
l.^iaesable,  the  course  van  chauged  to  soittb  and  sonthwust  until  itltc^ 
t«epted  by  a  long  range  of  uuniiipped  mountains,  rnnniug  from  vait- 
I  northeast  to  west-sontbwest  from  Salmon  Falls  River  westerly  aeroM 
V  the  headwaters  of  the  Brnnneau  and  extending  as  far  at  least  as  tit 
(jDuck  Valley  ludfiiu  Reservation.    The  foot  of  this  range  was  fgllow«d 
Bq  a  westei'ly  direction  to  Three  Creek,  one  of  the  headwaters  of  BraB' 
Hpsa  River;  thence  turning  southerly  tbe  range  was  crossed  tbioucb 
^■taH  2,fl<K)  meters  (8,.'i0()  feet)  in  altitude  between  tbe  high  |Kialu 
^Bbftlty  known  as  Elk  Moniitatiii  ou  the  east  and  thu  Brunnoaa  Almiii- 
HBd^^Jiu  west ;  desceudlug  on  tbe  south  side,  Caitoa  Ore«k  w«a  IU- 


J 
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r>l  Id  iu  jnnutioti  witli  Sulinnti  Craek,  and  thu  hitler  t»  its  head 
■ns.  wlu'jicu  A  li»w  sHid  iiliiiiist  imi)erc«i»tible  divide  wiia  arufmeA  to 
lR-»lwiilerx  of  Mary  Kivur;  Mary  llivev  was  desctjLded  to  Cold 
ii>^,  frum  wliiuU  a  8outliu»»turly  eimrsu  was  taken  aurusa  tU«  siijie 
L-  tu  Uiiiulioldt  WetlH,  Nevadii  (oii  tliu  Ovattal  Pacific  ICailroiwl),'; 

.■'{••.}  tlt«!  exiieditiou  disbanded  Octolmr  17. 

A  daiUiiled  lHolo;;ii;a]  survey  was  iiot  attvmpteil,  bat  a  recounoissaiive 
I  iMtaaili!  or  about  5L,.S00  inyriivres  (21>,UOO  squai'e  mile»).  Altitudes 
'  VHvdeturtained  by  aneroids  and  must  be  rej^anled  as  approximalo 

';..  The  aneroids  were  compared  with  utaodard  cistern  barometers 
li.>  signal  station  ia  Salt  Luke  City  at  both  ends  of  the  journey, 

r>'  vliecked  by  known  elevations  of  aevontl  stations  on  the  lines  of. 

'  Uub  Northern  and  Oregon  Short  Line  railroads. 


KRSONNEL. 


1  he  members  of  the  cxi>editiou,  in  addition  to  myself,  were :  Veruou. 
!">',  chief  lield  naturalist;  Basil  Hicks  Dutcher  and  Clark  I'.Stroator, 
-tauu.  with  one  man  as  cook  and  teamster.  Mr,  Bailey  acted  iii 
[;:«  from  July  8  until  August  23,  wlien  relieved  by  me.    On  the 

■<-t  diilt)  Mr.  Streator  was  sent  to  Oregon  and  Washington  in  order 
iv.-erlalit  the  relations  of  the  fauna  of  the  Plaius  of  the  Columbia  to 

ii.  of  tbu  Snaku  Plains. 


I 


[     C»pt.  Cliarlet)  K.  Bcndire,  Curator  of  the  Deiiartmeut  of  Oiilo^y  in  I 

I  the  U.  S,  >'utional  Muiseuiu,  has  had  the  kiuduoHX  t^i  reatl  the  inann-  j 

*^pt  of  the  bird  chapter  and  hiix  added  several  8|>eeie8  fniiu  his  < 

.iLibliehed  uotes,  as  well  as  additional  information  concerning  other 

-•-l\-9. 

^ir.  Kolwrt  Rid^way,  Curator  of  the  Depurtuient  of  Birds  iu  tbfti 
i"nal  Museum,  Una  rendered  iinpurtaut  assistance  by  comtiariiiBl 
,iru  subspecies  with  spucitiiens  iu  the  Museum  collection. 

I>r.  Leonhard  Sti^ineger,  Curator  of  the  r>epartment  of  Reptiles  inM 

'  National  Museum,  has  identified  tbe  reptiles  and  batraebiaus  col<) 

;t-d  by  the  ex|)edition,  and  has  prepared  au  auuotiited  list,  wbicbl 

ii  l>ti  found  at  the  eiiil  of  tbe  present  re[iort. 

I'r.  it,  H.  C  StoiiruH  has  identified  the  molluscs  collected,  and  Mr^f^ 
lUer  Faxon  the  craytisb. 

'lofit  of  tbe  plants  mentioned  in  tbe  report  were  identified  tu  tbe  fleli]  1 
Mr.  Bailey  and  myself.    Others  were  brought  back  and  have  been 

■  trinined  by  Mr.  .lobn  M.  Ilolxtiiger,  Assistant Butuuist  U.  S.  De|>art- 
m^ntof  Agricnlture,  who  also  conlirmcd  many  of  onr  Held  identiflca- 


)  Huseam  of  tbe  Academy  of  Katnral  Sciei 


of  Philadelphia! 


NOBTB  AUEBIUAN  VA-WSA. 


f 

^^M  eoiilaius  severul  ty|ic«  of  mainmiUs  collected  by  TowDsend  iu  liUtbu  wuA 

^H  Orcguu  tiioru  than  tialf  a  century  ago  and  described  by  Bacbiuan  in 

^H  1830.*     Tliruu<;b  tlie  courtesy  of  tbe  otSc«rs  of  the  Academy  these 

^^M  types  have  beeu  seut  me  for  examination  and  I  have  beeu  able  to  com- 

^H  \ia3:e  them  with  specimens  eollected  by  us  iu  the  same  region,  thus  w- 

^H  tiiblishiug  in  several  instaaces  tbu  identity  uf  species  previously  iu 

^H  doubt  or  wruu^ly  referred. 

I' 


raTRODUCTIOH. 


Very  much  les»  is  known  of  the  luitiiral  history  of  Idaho  thaa  of 
any  other  Htate  or  Territory  iu  the  fJuiuu ;  aud  uo  map  of  Idaho  tbu 
far  published  can  eluim  even  approsimatc  aecuracy. 

In  May,  180U,  Lewis  and  Utark,  returuiiig  from  the  I'acilic  to  Uie 
headwaters  of  the  Midsoiiri,  crossed  the  northern  part  of  Idaho  along 
Che  course,  of  tbo  tllearwater  (about  latitude  46°  30').  The  iiarratim 
of  their  travels  mentions  the  Deer,  Elk,  Moose,  Hear,  Bighorn,  BurrowiD| 
Squirrel,  [tree]  Squirrel,  Dneks,  Pheasants,  Ituzzards,  Hawki^,  Eagles 
and  Sand  hill  Cranes  as  observed  in  tbe  region  at  pteseut  iuclaOcd 
within  tho  boundaries  of  the  State.  Nearly  31)  years  later  (iu  1834) 
John  K..  Townsend  luadi)  an  overland  journey  from  St.  Louis  to  Oregon, 
in  the  course  of  which  he  crossed  the  Snake  Plains  aud  reachvd  liu 
southern  spurs  of  the  mountains  whieb  extend  into  the  plains  frnn 
the  great  uioiiutatn  mass  of  central  Idaho.  Bis  narrative  nieutious  tbe 
Buffalo  aud  other  game,  aud  a  few  of  the  smaller  animals.  From  1813 
to  1857  several  of  the  exploring  parties  of  the  Pacific  Railroad  8urve|« 
passed  through  Idaho,  but  their  reports  contain  nothing  relating  to  the 
natural  history  of  tbe  region,  except  the  occasional  iucidouLal  mentioD 
of  game.  With  these  exceptious  nothing  was  known  to  naturalisui  d 
the  animal  life  of  Idaho  until  1872,  when  it  was  my  privilege  to  uccvdI' 
pany,  iu  the  capacity  of  naturalist,  the  U.  S.  G-eologioal  Survey  of  tbt 
Territories,  under  tbe  command  of  the  late  Dr.  F.  V.  Hayden.  Ttii* 
expeditiou  entered  southeastern  Idaho  from  Uttih,  pjissed  up  MiiMo 
Valley,  and  continued  northward  through  eastern  Idaho  to  Fort  fh& 
and  Market  Lake  (crossing  Snake  River  at  Eagle  Rock);  then,  tnmtD^ 
ill  an  easterly  direction,  it  visited  Teton  Basin,  and,  again  bBaringnortb' 
ward,  followed  Henry  Fork  of  Snake  River  to  Henry  Lake,  and  thean 
passed  into  Montana  and  the  Yellowstone  National  Park  through  Toh- 
gee  Pass.  Returning  in  October,  the  expedition  reentered  Idaho  trwin 
Wyoming  south  of  the  Teton  Range,  revisited  Fort  Ilall,  and  theout 
moved  southward  over  osseutially  the  same  route  as  that  taken  uo  tbe 
northward  march  in  June  aud  July.  During  this  expeditiou  I  collt«teil 
In  Idaho  fifteen  species  of  mammals  and  recorded  sixty-four  speoieRuf 


'  Juurual  Aoud.Nul.8ui.,  rbils.,  vol.  viu,  IKi:<,  |i]>.  jT-T-l,  IDl-lH, 
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birdftf  all  of  which  .aro  enuinorat^d  witli  precise^  localities  and  dates  in 
my  oflQcial  report.* 

In  1875  Mr.  Robert  Bidgway  publislied  a  list  t  of  five  species  of  birds 
(rtieenred  by  him  at  ^  Gity  of  Rocks,'  in  extreme  son  thein  Idaho,  wbep 
attached  to  the  Clarence  King  expedition  as  ornithologist. 

In  1877  Capt  Charles  B.  Bendire  pnblished  a  paper  on  the  '  Birds 
of  Southeastern  Oregon^^  in  which  eighteen  species  are  mentioned  that 
were  observed  by  him  in  Idaho,  mainly  in  the  neighborhood  of  Fort 
Lapwai.l 

The  scanty  information  above  indicated  comprises  all  the  records 
heretofore  published,  so  far  as  I  am  aware,  relating  to  the  mammals  and 
birds  of  Idaho,  save  the  incidental  mention  of  a  few  species  in  notes  on 
banting  and  fishing  that  have  appeared  in  *  Forest  and  Stream '  and 
*  The  American  Field.' 

GBVBRAL  DESCRIPTIOH  OF  THE  BEOIOH  TRAVEBSED. 

SNAKE  PLAINS. 

The  Basin  of  Snake  River  in  Idaho  is  an  nndnlating,  sage-covered 
plain  stretching  completely  across  the  State  in  its  widest  part.  It  is 
cresoentic  in  shape  (with  the  convexity  to  the  south)  and  measures  al)out 
000  kilometers  (375  miles)  in  length  by  120  to  160  kilometers  (75  to  100 
viles)  in  average  breadth.  Its  boundaries  on  the  north  and  oast  are 
everywhere  sharply  defined,  consisting  of  rugged  mountains  rising 
Boie  or  less  precipitonsly  from  the  plain.  In  several  places  these 
Boantains  project  southward  in  parallel  ranges,  like  so  many  fingers, 
alternating  with  northward  extensions  of  the  plains,  wliich  oc*cupy  the 
valleys  between  them.  Such  valleys  are  those  of  Birc;li  Creek  and 
Lemhi  River,  Little  Lost  River,  Big  Lost  River,  and  Mala^le  or  Big 
Wood  River.  On  the  south  and  west  the  Snake  Plains  arc  not  so  well 
defined,  passing  southward  into  Utah  and  Nevada  between  irregular 
taoges  of  mountains,  and  westwanl  and  northwestward  into  Oregon 
aod  Washington,  where  they  are  continuous  with  the  Malheur  Plains 
aod  Plains  of  the  Columbia.  The  altitude  of  the  basin  along  the  course 
of  Snake  River  is  about  1,800  meters  (nearly  6,000  feet)  at  the  eastern 
end  and  less  than  900  meters  (3,000  feet)  at  the  western,  and  its  sides 
on  the  north  and  south  to  the  altitude  of  2,000  or  even  2,150  meters 


*  Sixth  Annnal  Report  U.  S.  Geological  Survey  of  tbe  Territorieii,  for  1H72,  1873. 
Beporl  on  the  MAromals  aud  Binls  of  the  Ex|>e<litioii,  by  C.  Hart  Mf^rriam,  pp.  GGl- 
71S.  I  WM  theo  a  lad  of  in,  and  a  boyish  exaggeration  of  the  unreliability  of  ocular 
•ridaoee  led  me  to  the  extreme  coufao  of  omitting  mention  of  every  8]>eciert  of  which 
MeeiuMiis  were  not  actually  brought  back  to  WaHbington.  Nothing  is  said,  there- 
wa»  of  the  deer  and  elk,  with  which  our  camp  vas  often  supplied,  or  of  the  turkey 
bouard,  white  pelicao,  and  other  birds  that  were  many  times  observed. 

t Ball. Eeiex  Inst,  vii,  1,  January,  1875,  p.  24.  Also,  4°  lleport  U.S.  Geological 
EzpL  Forileth  Parallel,  Clarence  King  in  Charge,  vol.  i v,  1877,  pp.  365, 3(iC. 

tPkoe.  Bost.  8oa  Nat.  Hist,  yoJ.  xu,  1877,  pp.  109-U^. 
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(ajiproxiin-iti'ly  II,")!**)  to  7,(KK*  fcM),  runtiiii*;  a  limiwl  tmu^li  whose  Ren 
enil  cliiectioii  is  ejvst  nml  w<!sL 
Ttio  dotninant  featarL^  of  tbe  Siiivkc  Rivor  tiaaiii  is  sage  plains — roUiTiSi 
[  uumterruptcd  plains,  risiu^  so  (^rmltiaily  Irom  the  bottom  of  Ihu  bntin 
I  &s  to  Appear  almost  level,  and  stretching  away  in  evorr  dircclion  as  far 
I  AS  the  eye  can  reach.  The  plaioa  are  everywhere  arid.  The  few  Htreiinti 
I  that  reach  Suake  River  by  a  surface  conrse  usnally  How  in  lava  clian- 
[  uels  and  do  not  water  the  region  on  either  side. 

The  surface  rock  which  crops  out  here  and  there  over  the  Bago  ptaJiu 
F  proper  is  dark  basaltic  lava.     It  appears  in  tlie  Ibrni  of  irregular  tnaMns 
or  I>e<l8,  extensive  lava  llowR,aud  in  a  few  instances  of  broken-dowo  cra- 
ters, the  largest  of  whicli,  llig  Butte,  rises  about  fiOO  meters  (2.(KMi  feet) 
above  the  plain.    Some  of  the  uaiions  of  Big  Uutte  snpport  a  gmwUi 
of  Douglas  fir  and  Murray  pine.    The  lava  Hows  present  great  diviTsily 
[  of  form ;  elevated  ridgos  of  rough  rock  irriegnlarly  fissured  and  witli 
I  jagged  edges  alternate  with  smooth,  flat  domes,  suggesting  giant  ball- 
1  bles;  nearly  level  stretches  marked  by  wavelets  and  rippii-s  which  hend 
land  double,  spread  out  as  if  just  escaped  frotu  a  seething.  tDmullnoiu 
Kcaldrou,  while  in  many  places  the  thick  orust  has  fallen  in,  leaviiigrlrep 
I  pita  of  circular  or  elhpticul  outline,  exposing  the  nionthx  oC  dark  «it> 
ems  that  extend  to  unknown  depths  and  furnish  homes  toowJ!)  und 
bats  and  a  multitude  of  other  nocturnal  animals.     This  black  lartiur 
basalt  overlies  an  earlier  tiow  of  porphyritic  trafhite,  gray  in  color  ami 
J  much  less  firm  in  texture.    The  Great  Shoshone  Fall,  commonly  knnira 
['88  the  'Xiagara  of  the  West,' results  from  the  cutting  down  of  tbi 
I  river  Iwd  through  the  hard  basalt  to  the  softt^r  trachito  below. 

In  summer  the  heat  is  excessive,  the  thermometer  fre(]nently  rescb- 

ing  110°  in  the  shade,  while  in  winter  the  snow  covers  the  gmunil,t)nd 

ioywiudssweep  over  the  plain.    Thefnrmsof  life  wliich  inhabit  the  regioni 

therefore,  are  such  as  can  endure  great  heat  during  the  season  of  retinv 

dnctive  aetivity,  and  can  avoid  the  eold  of  winter  by  mlgraliim  orbi 

bemation;  or  if  they  remain  active  throughout  the  year  they  are  ban); 

species,  altle  to  withstand  great  extremes  of  tomperatitre  and  hnmidtl.r- 

Most  of  the  rivers  which  How  down  through  the  mountain  vallriFi 

disappear  on  reaching  the  plains,  and  the  greater  part  of  the  waiw 

which  readies  Snake  River  does  so  by  subterranean  channels.     IIiiii- 

I  dretis  of  springs  [Hiur  their  waters  int^}  the  lava  canons  of  Snake  Itint. 

'  nsually  at  or  near  the  bottom,  and  many  of  them  are  of  great  sine.    In 

winter  their  temperature  is  considerably  higher  than  that  of  the  rivw. 

Crayfish,  identified  by  Mr.  Walter  Faxon  as  Aatacun  gambeflii  (Uiranl), 

abound  in  these  warm  springs  and  are  much  sought  after  by  nu'tiMiRii 

{I'roci/on  lolnr ! );  and  a  small  shell,  identified  by  l>r.  It.  13.  ( '.,  Sleamt 

fts  Fluminiciila  nullalliann  Lea,  is  exceedingly  abundant  on  atoiies  In  tin 

t  s.ime  springs. 

It  in  a  common  feature  of  the  Hnake  Plains,  as  of  many  oUic>r  arid 
jmrtu  of  the  West,  that  the  rivers  which  do  not  sink  cut  for  thviniwlm 
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deep  cliannels  with  precipitous  walls,  tlieir  present  beds  being  several 
hundred  feet  below  the  general  surface  level.  Of  this  character  are  the 
grand  lava  canons  of  Snake  River  itself  and  many  of  its  tributaries, 
particularly  on  the  south  side.  As  a  rule  these  canons  can  not  be  seen 
ontil  their  very  brinksare  reached,  and  it  is  not  often  that  they  can  be 
crossed  on  horseback. 

The  northern  boundary  of  the  Snake  Plains  is  formed  by  the  lofty 
moautains  of  central  Idaho,  and  by  that  part  of  the  main  range  of  the 
Rocky  Mountains  which  bends  directly  westward  from  the  Yellowstone 
National  Park.  Three  narrow  parallel  valleys  penetrate  the  mountains 
of  east-central  Idaho  in  a  northwesterly  direction,  carrying  slender 
tongoes  of  the  sago  plains  all  the  way  to  Salmon  River. 

The  soil  of  the  Snake  Plains,  where  not  lava  or  sand,  is  generally 

alkaline,  and  the  characteristic  plants,  in  addition  to  the  ever  present 

Mige  {Artemisia  tridentata),  are  such  Sonoran  species  as  Atriplcx  con- 

fertifolia^  Atriplcx  nuttalliij  Artemisia  pedatifida^  Sarcobatus  rermicu- 

laius,  Tetradymia  eanesccns,  Eurotia  lanata^  Kriogoinun  cernuum  tenue^ 

several  species  of  Bigelovia,  a  MahaHtnim,  and  two  or  three  kinds  of 

cactus.    Artemisia  trifida  and  Purshia  tridvntata  are  common  in  the 

higher  levels;  and  Iva  axillaris^  a  saline  species,  was  found  at  the  sinks 

of  Big  Lost  River. 

The  characteristic  birds  of  the  sage  plains  are  the  Sage  Sparrow 
{AmphUpizaltellinevadensis)^  Brewer's  Sparrow  {Spizellalfreiceri),  Sage 
ThrskahoT  (Oroscoptes  montanus),  Bnvromng  Owl  (Speotyto  cunicularia 
kfpoga^a)^  Sage  Hen  {(Jentrocercus  urophasinnus)^  and  Sharp-tailed 
Grouse  {Pediocastes plMsianellus  columhianus),  though  the  latter  is  rare  in 
the  area  traversed.  Ravens  (Corrus  corax  sinuatus)  and  Magpies  ( r{>a 
fiea  hudsonica)  are  common  in  places,  nnd  the  Ciinon  Wren  {Catherpes 
tOHspersus)  was  found  near  Shoshone  Falls  in  the  lava  cafion  of  Snake 
River. 

The  most  common  diurnnl  mammals  sire  the  Great  Basin  or  Sage 

Chipmunk  {Tamias  minimuH  pirtm)  and  a  small  S|>ermophile  (Spermo- 

^pkilus  townsemli).    Other  ecpially  characteristic  species  are  the  noctur- 

ual  Kangaroo  Rat  (Dipodops  ordii).  Pocket  Mouse  (Perognathus  olira- 

eeus)^  Grasshopper  Mouse  (Onyvhomys  leucogaster  Iprericaudus).    Four 

species  of  Riibbits,  namely,  the  Wliitetailed  and  the  Black-tailed  Jack 

Rabbits  {Lepus  campcstris  and  L.  texianus),  the  Idaho  Pigmy  Riibbit 

{Ijcpus  idahoensis)^  here  described  for  the  first  time,  and  the  Great  Basin 

Cotton-tail  {Lepus  sylvnticns  nuttalli)  are  common.     Antelope  roam 

over  the  plains  in  small  herds,  and  Badgers  and  (Coyotes  are  abundant. 

In  the  lava  canon  of  Snake  River,  near  Shoshone  Falls,  the  Plateau 

Ljiix  {Lynx  bailey i),  Raccoon  {Procyon  lotor  /),  Little  Striped  Skunk 

it^ilogale  saxatilisf)^  Dusky  Wood  llskt  (Ncototna  einerea  occidenUilis)^ 

and  Cliff  Mouse  {Hesperomys  crinitus  sp.  nov.)  are  common,  and  tracks  of 

Porcupine  {Erethizon  epixanthus)  were  seen.    Black-tailed  Deer  (Caria- 

maeroOs)  inhabit  the  canon  in  winter. 


L8  VOBTH  AMGRICiK  rATlfr&.  V^t    I 

Rattlesnakes  {Crolalug  luei/er),  Horned Toadft {Pltrt/nonoma dntujU'ii), 
niuL  small  LiKanls  {Scetopnrus  ffraoionu*)  are  common  on  tlio  Snate 
Plains,  fliid  oxbniil  nortli  tliroiigli  tlie  prinuipAl  sagu-covered  valbytL 
Two  liiiU  8nabe«,  provisiuimlly  refeirud  to  PituophiM  cateni/er  by  Dt 
Stejuejier,  were  collected  at  Big  Hittte  and  Arco,  and  a  Kinglu  Btucanio* 
vetustu*  at  Big  Butte. 

Salmon  and  Sturgeon  ascend  Suake  Kiver  to  tlit> Great  Sbusbnne  Fall. 
When  we  croi^sed  tlie  river  at  Ltswis  Ferry,  October  1.2.  we  saw  severitl 
JargeSturgeou  (.4ctjfi?nxe)'fra/isMirj»fanuR]  tied  by  the  taila  to  stakes drirea 
in  tlie  batik.  Ouu  weigbed  fully  70  kilograms  (150  poaiids),  ami  we 
were  told  by  Mr.  Lewis  tbat  be  sometimes  catcbea  iudividuals  wwjjli- 
ingas  mucli  as  3U0  kilognims  (6G0  pounds).  He  told  na  also  that  itii) 
fall  run  of  Salmon  reaebed  bis  place  aboutOctober  I,  ami  tbat  the  fish 
that  do  not  die  go  back  in  November.  Wo  met  a  uuml>er  of  Shoshone 
or  BiMiuock  Indians  on  their  way  to  the  river  to  spear  Salmon.  Sniii» 
of  them  camu  all  the  way  from  the  Lemhi  lieservation. 

A  kiudof  Mole  Cricket  locally  known  as  the  Idaho  Devil  (Sicnopalma- 
tuafagciatus)  is  common  on  tlu^  Siiukc  Plains  in  October.  It  is  a  Inrjn 
wingless  insect  with  a  great  yellow  bead,  powerful  jaws,  and  a  bandnl 
abdomen.  I  first  saw  tt  ineiistern  Idaho  iu October,  lST2,audfounilil 
common  from  Shoshone  Falls  and  Lewis  Ferry  to  the  hcadwatentof 
Brnnneau  Itiver  in  Octolier,  1890.  It  lives  in  burrows  in  the  sage 
plains  and  its  boles  resemble  those  of  the  small  Pocket  Mice  {PennrM> 
thus  olivaceus)  in  being  cleau  cut,  going  straight  down  at  lirst,  and  bur- 
ing  no  mound  at  the  opening.  In  crossing  the  plains  during  colil 
stormy  weather  the  heiuls  of  these  curious  animals  were  often  seen  at 
the  mouths  of  their  burrows  and  many  were  met  with  walking  aboal 
among  the  sagebrnsh.  They  walk  much,  with  seeming  dignity  an<l 
delil>eralion,  and  their  trnisks  may  be  seen  in  every  direction.  If  tm 
are  held  together  they  immediately  bite  off  one  another's  legs  and  inBlot 
other  serious  wounds.    They  bite  a  large  straw  in  two  at  a  single  nip. 

niBCU   CREKK   AND  I.EMHl   VALLKV. 

The  most  easterly  and  longest  of  tbe  series  of  parallel  valleys  which 
penetrate  the  mountiiins  of  east  central  Idaho  is  that  of  Itlrch  Orert    i 
and  Lemhi  River.    It  is  100  kilometers  (100  miles)  in  length  byHurit    ' 
kilometers  (4  or  5  miles)  in  average  breadth,  and  may  bo  describe'l  w    ! 
a  single  valley  containing  two  streams  which  run  in  opposite  direotion», 
the  divide  between  them  being  only  a  little  over  2,130  meters  (7.000    ! 
feet).     Birch  Creek  sinks  where  it  enters  the  Snake  Hiver  De«ert  near 
the  intersection  of  latitude  44°  and  longitude  113°;  the  tjonilii  rmptiM 
into  Salmon  River  at  Salmon  City.    The  ejistern  boundary  of  Lt^mlil 
Valley  is  formed  by  the  main  chain  of  the  Rocky  Mountains  (hei-e  ua-n- 
pying  the  boundary  line  between  Idaho  and  Montana);  and  tlM(i^ 
Birch  Greek  Valley  by  a  southern  offshoot  or  ridge  of  the  same  fl|H 
^rminates  abruptly  in  a  spnt  knowu  «&  Ha.tW«»nake  Point.    Tb^^^H 
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1  liunni]»r7  of  tlie  whole  valley  is  the  Salmon  River  Moiintainti  (tli 

Miriltixrti  part  of  which  is  HometimeR  calleil  the  'Lost  River  Moiiii. 

tains').    ThP  Salmau  Kivc-r  Monutains   are  imieh   higher  and   mon! 

rasped  than  (lie  Kooky  Moiintaina,  the  peaks  attaining  an  aUitnile  of 

■  .rl.v  3,»5(l  HiKter«{i;!,(MM»reet)  and  beinjt  everywhere  blotched  with 

n,  while  thoiw  of  the  latter  rarely  reach  :i,:i'>{)  meters  (U,lM)0  feet) 

I   M  A  rule  do  not  exceed  tiinl>er  lino  except  near  Salmon  City. 

i  111'  regetation  of  the  valley  of  Rirch  Creek  and  the  Lemhi  is  mneb 

^anie  an  that  of  the  Snake  Plains  already  duRerilM;d.     Snge  timah 

'"iMt«ta  tridenfiiln)  coverH  the  whole  valley  and  reaehes  np  over  the 

'  111  Mm  to  the  lower  border  of  the  coniferouR  forests  which  come  down 

I  the  monntaniB.  Artemisia  trifida  and  Higelovia  grareolenn  are 
iiiion  in  places  along  the  higher  part«  of  the  valley  and  aides  of  the 
Jiiills.    Atriiplexconfertifolia,Sarcobatu»vermiculitlu»,auA  Telrailymia 

\'niii  ocA-Mt  in  large  patches  in  the  lower  levels  ii]i  to  abont  l,i)5« 
iT-^liictOOfeet).    ThinlowerorSorioian  Konereachesuorthward  to  the 

>  dike  at  Johnston's  Rsneh,  16  kilomi'lers  (10  miles)  south  of  Nicholia, 
I  l^>a]lltears  abont  -IS  kilometers  (.'W  miles)  further  north,  in  the  upper 

ilii  Valley,  whence  it  extends  down  to  Salmon  River,    The  iuter- 
Liig  divide  rises  gradually  to  the  height  of  a  little  more  than  i!,lilO 
r.t  {7,(HHI  feet)  and  is  everywhere  covered  witli  sage. 
L.utle^nakea  (Crotalim)  and   Horned  Toadfl  (PhriiiKmoma  dnttglassii) 
'amnion  in  Birch  Creek  and  Lemhi  Valley,  though  the  Rattlesnakes 

II  to  be  confined  to  the  Sonoran  or  lower  levels,  Oroncoptes  monlantti 
!  Amphixpiza  belli  neradettsix  are  common;  and  Par«g  atrirajiillut 
'' ntrionaliH  inhabits  the  willow  thickets  along  the  istreanis.     Lepui 

j-cntrit.  /..  tej-ianus,  L.  sf/lratiru^  nutlallt,  and  L.  idahoeiuiiii  range 
'iighont  the  entire  lengthof  the  valley,as  does  the  Sage  Chipoinuk. 

Hfl  Muie  inhabit  the  gravel  benches,  hut  Kangaroo  Ruts  extend 
1  A  tdiort  distance  up  the  valley. 

SALMON   KIVEK   MfltrNTAlNB. 

I  li>-  above  heading  has  been  somewhat  loosely  applied  to  varions 
;.mv*  of  mountains  iu  the  neighborhood  of  the  upper  Salmon  River 
riitral  Idaho.    The  use  of  the  name  is  here  restricted  to  the  range 

>  '.Tsalty  known  UM  the  Salmon  River  Range,  lying  between  the  Lemhi 
ii'y  on  the  eiMt  and  Salmon  River  and  the  Pahsimeroi  on  the 
-iiutbward  continuatiou  (between  the  valleys  of  Birch  Creek  and 
!.•  IjOst  River)  is  called  'Lost  River  Mountains'  on  the  Land  Ofllee 

>'.  thongh  there  i»  no  break  in  the  range,  either  in  continuity  or 
i-tion,  and  I  would  suggest  that  the  name  'Lost  River  Mount.iins' 
hi  Ik  far  nuire  axiproprtatcly  applied  to  the  nameless r.inge  between 
'  Aod  Little  Lost  Rivers.  Between  Birch  Creek  and  Little  LiMt 
'_T  the  range  is  narrow  and  culminates  in  a  single  ridge  of  gieaka,  i 
liiat  the  [iroflle  \n  nearly  the  same  from  both  valleys.     Dome  Peat 
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tbe  hiefcert  point  in  the  footkcra  |>art  of  the  nut^,  ami  Nm-<1I<^  IVih* 
anl}»littlrlo«rr.  B<*UiM«iietfly3,!laUmel4rni(13,W>U  r(;ut)iuiillittiJv. 
The  iMrthcm  i«rt  of  the  SmIbob  BinrMwititamsu  very  luadibroailei 
thaa  the  soathec*  aad  has  no  appeaiance  of  a  range  except  trum  tin 
Talleya  of  the  Lei^  aad  Pahamciiii  Rirers.  Betw««o  ihi>«e  viiUeyi 
b B  great  nasa n(  high  anaatBu»  ciliuiuating  in  »  Urge  uumbtrrf 
tmgulari;  dii^KMei  |i«k>,  maa\  <•[  vbich  exi.-e€4i  3,G50  meters  (12.M 
fvcl)  in  altilwle.  The  gvulogic  hi»tor>-  a(  the  tvgioa  Iioa  not  tws 
nmliexl,  bnt  it  is  rriiloat  that  gi^eat  and  vSoleut  cliatiirbaDces  have  bilM 
pUre.  Sot  otilimretiHMiDbunsof  cnDite.  carbouiferotiR  litn<>3ttoii«,aBi 
lava  fmiiHl  in  close  proximity,  bat  these  tbre«  kituls  of  material,  foniat 
dating  viJrty  remote  penods  of  tinA,  mtnetiinest  exist  in  nctaal  conlaut 
iu  single  jieaks.  Examples  of  aucfa  peak*  may  be  found  lietn'MD  tbi 
heads  o(  Timber  Creek  aiul  Bight-Mile  Cniion.  l»oking  wext,  nnrtli. 
west.  :iDd  soaibwest  Tromthe  suniniitora  high  monnlain  uorCh  of  Tin- 
l<ex  Creek  Dotiimg  L-oold  be  seen  bat  a  !um  of  lofty,  ragged  |>u»lc«  bear- 
ily  tnarbliHl  wiili  suow  and  separated  by  dutuw  gulrbes  and  deif 
cunwis.     Tbe  Pah«imeroi  railey  was  not  risible. 

LIFB   tOSV^  OF   THK  6U.1IUK   lUVKIi  MOV^lXtSS. 

Arflic Mpimt  Zouf. — Mairy  arctic  alpine  pUinti«  grow  npon  the  mdy 
snmmita  of  those  monniains  and  fiw  species  vere  i^ollected  which 
futind  by  a»  on  Han  ^>.lncism  Mountain,  Arizona,  in  1880,) 
Osyriadiijttmt,  Sibhaliliit pn>cHmtirH)i.  fieuiiirossii,\  Polemanium 
and  tiifrat  atiinlu.  Dense  mats  of  a  dvrarf  willuw  [Salix 
only  5(t  to  75  millimeters  (2or  3  inirbes)  iu  lieigbt  and  bearing  qui 
of  beautiful  white  wool  nhieh  tbe  chipmnnks  were  carrying  off  ii 
montbfula,  altotmd  Itelow  some  of  the  nnow  bnnkn;  ucds  of  wiry 
tliuK  taj-ifolius  bonier  many  of  the  springs,  and  rtrnlta  alpina  occi 
and  there  among  tbe  rocks.  To  tbese  should  lie  added  Anrmone. 
m,  collected  by  Mr.  Bailey  on  Needle  Peak,  and  AetineUa  gra\ 
collected  on  a  peak  near  the  head  of  Timlx-r  Creek.  Tbe  birds 
above  timl>er  line  are  7>iMVw(tcfr  nlratn  and  Anlhn» pejiHlrattirut 
ably  tlie  former  belongs  to  this  zone  and  the  tatter  to  the  next.  Monii- 
tain  Goats  (J/nsania  montana)  and  Sheep  {ObU ranatlrHHu)  inhabit  tlK 
summits  iti  summer,  but  pro1:>ably  belong  to  tbe  zone  below.  V» 
upward  ranges  of  the  Pika  (J[y<(jr'>»ii/'<  P''t'"''<1*'')  >^iid  Maraiot  (.4rWo 
8p. 1)  extend  fur  above  timber  line. 

Sabalpiite  or  Timhertinc  Zoac. — The  altitude  of  timlier  line  on 
Salmon  River  Mountains  varies  from  3.<)5l'  to  nearly  3,3.^0  inRters  (IU,tlM 
to  11,000  feet),  according  to  slope  exposure.    Tbe  trees  wbicb  attjiio 
timber  line  and  constitute  tlie  up|R-r  forest  belt  are  i'taiu  albicHHli» 


*  NHsdle  Pi^ak  is  carbon ife four  liiuiMiloue,     ¥of 
>vc  lirni  ilRtorminMl  liy  Hr.  Cliarloa  U.  Wiileult  u 

I N.  Am.  Kaunii  No.  :),  Ht>pt.  I>W,  |>p.  T-H. 

I  Mr.  Ilnlzinxrr  <ktiirinlni»  Uits  Imm  \u  \vs  VW- 


>il»  culli-i-tetl  tliero  by  Mr.  milf  I 
bi'loogiug  tu  ltius''U»*2afilnBfi>   j 
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Abies  sulfalpinay  with  au  occasional  Picca  engelmanni.  This  belt  may  be 
divided  into  two  zones — Subalpiue  and  lludsouian — iis  was  done  in 
treatiug  of  the  life  of  Sau  Francisco  Mountain,  Aiizoua.  In  the  upper 
or  dwarf  timber  zone  the  following  small  plants  were  found:  Are^iaria 
UJIora  eamulasa^  Arenaria  congesta  nuhcongestaj  Aplopappus  lyelliiy  Apia- 
ftfpus  MuffruticosuSf  Choinaciis  douglassi  alpiruiy  Delphinium  meriziesiij 
Htmekera  kallii^  Pentstemon  menziesiiy  Phleum  alpinumy  Potentilla  nivea 
Hueeia^  8edum  dehile^  ISeMcio  aureus  compactus,  and  Solidago  virgaurea 
d^ina.  Several  of  these  range  above  timber  line.  The  Titlark  ( Anthus 
f$m$Uvani€Us)  probably  breeds  in  this  zone.  The  only  characteristic 
■jucmal  obtained  is  a  uew  species  of  Lemming  Mouse  (Phenacomys 
•r^fiAtftw)|  though  the  Pika  (Lagomys  princeps)  seems  to  find  here  its 
ceoter  of  abundance.  The  Mountain  Goat  and  8heep  (Mazama  montana 
and  0ms  canadeiisis)  inhabit  both  the  Subalpine  and  Arctic-alpine  zones 
IB  summer,  but  1  am  inclined  to  believe  that  they  really  breed  in  the 
tannery  and  therefore  should  be  classed  among  the  species  properly 
bdooging  to  this  zone. 

Hudsonian  or  Spruce  Zone, — As  stated  in  the  previous  section,  the 
eharacteristic  trees  of  the  Hudsonian  or  upper  timber  belt  of  the  Sal- 
mon River  Mountains  are  Pinus  albicaulis  and  Abies  suhalpina^  spar- 
ingly mixed  with  Picea  tngelmanni.  Another  species,  Piceaalha^  occurs 
with  them  and  descends  into  the  lower  timber  belt  also.  Tbe  altitude 
of  the  lower  lx)rder  of  this  zone  on  the  eastern  slope  of  the  mountains  is 
about  2,750  meters  (9,000  feet).  Among  the  small  plants  found  in  this 
aooeon  tbe  Salmon  Kiver  Mountains  during  the  latter  part  of  August 
were:  Astragalus  Jcenlrophyta^  Calochortus  gunnisonij  Caloc/iortus  nitidusj 
Brigeron  compositus  trifidus^  Eriogonum  ovalifoliutHy  Oaultheria  myrsiU' 
Act,  Heucheraparvi/oliaj  tiaxifraga  hronchialiSj  Senecio  canus^  and  Silene 
iouglasii.  Among  birds,  Clark's  Crow  (Pieicorvus  columbianns)^  the 
Goshawk  {Accipiter  atricapHlus)^  Pine  Bullfinch  {Pinicola  enucleator)^ 
and  Pink-sided  Junco  {Junco  annectens)  are  characteristic  species. 
Phenacomys  orophilus  sp.  nov.,  is  the  only  mammal  found  in  this  zone 
and  not  found  below. 

Canadian  or  Douglas  Fir  Zone. — On  the  east  slope  of  the  Salmon  River 
Mountains  the  lower  timber  belt  occupies  the  plane  between  2,375  and 
2,750  meters  (7,800  and  9,000  feet)  and  consists  chiefly  of  Pseudotsuga 
iouglasii  and  Pinus  murrayana  mixed  with  a  variable  quantity  of  Picea 
oOml  Small  grOves  of  Populus  tremuloides  are  scattered  here  and  there, 
usually  occupying  drier  situations  than  those  in  which  the  conifers 
thrive  best.  Among  the  small  plants  of  this  zone  are  Pyrola  secunda^ 
Rubus  nutkanusj  R.  strigosusj  Vaccinium  microphyllum,  Arctostaphylos 
^va  ursiy  and  at  least  three  species  of  Ribes,  one  related  to  R,  liori- 
iuMy  one  to  JL  cereum^  and  one  to  R.  irriguum.  Potentilla  frutieosa 
in  abundant  along  the  lower  part  of  the  zone,  but  is  equally  abundant 
ia  parts  of  the  neutral  zone  below.    Frogs  (Rana  pretiosa)  were  oom- 


Kir^^m^tT^^weKm^Cittk.    TW  kod  of 

—  a*w  M— nM»fjBtti  fciwat  — A.  iJtrtrTwnt  ffiuiifccMll 
■■ttcHtaff  ttiKipw.  «««>••  the  MrtkvoB  a  la«  pMB  (3.000  Mttn 
«  ^IW  feet)  CMMtM  *Ml«r  vftfc  A»  hmi  af  th»  Pkksnerm  T 


»  OBdftas  OnB^"^  MtfclH  40VB  the  bonboMt  <Ue 

t  af  tfc*  PiriaveiM.    Hi*  itrt—  >ias  the  Pahaami.  whkli  io 

isiuaadBaBlfiw:.    TfcgMMrfPahiifiBi  Valley  fa  moie 

t  ud  «cM  tkM  BdicMrd  «■  tW  laad  Ottw  a»d  othn- najil 

K^aWeh  wefnmmt  H  is  scwlr  mcA  »aA  •Mtfe).    Tbe  rsUej  ia  aboqt  T« 

«  (13  ■jfcj)  m  la^Ikaad  basn««I.T  wgjye  atap^rl.  tIic  hw 

e  ««dee  ba^  at  liw  head  of  tkeraUry.  vfcki  babu. 

■an)  in  ndtk,  while  ihe  «{i«x  \»t  the  Jnnctiof) 

•  oB)T3«r3  fcilBijUii  (1  or  ^  niW)  arrao.     Ii  .>  ,  ,.. 

r  luj:h  iMwalatui.  th«  hkgktst  «f  «kSch  fiNsl  aiM 

Itn  of  the  PahaMcnL    JtKt  vwt  of  ibi* 
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peaks  is  a  pass  leading  soath  to  ^Thousand  Spring'  Valley,  on  Big 
Lost  River. 

A  ooDspicaous  band  of  timber  stretches  along  the  mountains  on  the 
MTth  side  of  the  valley,  but  does  not  come  down  within  300  meters 
(1^000  feet)  of  the  plain ;  above  it  the  bare  rocky  summits  project  from 
SOO  to  600  meters  (1,000  to  2,000  feet).  About  the  middle  of  the  valley 
Ml  the  sooth  side  (the  northeast  or  cold  sloi>e)  is  a  springy  marsh  covered 
vith  scattering  Douglas  fir  and  as^ien.  The  bottom  of  the  valley  slo|)es 
mher  steeply  to  the  river,  and  the  Sonoran  zone  runs  up  its  full  length 
lo  within  about  5  kilometers  (3  miles)  of  the  divide,  where  it  stops  at  an 
■Ititnde  of  about  1,950  meters  (6,400  feet).  Thealtitude  of  the  junction  of 
Ihe  Pahsimeroi  with  the  Salmon  is  about  1,400  meters  (4,600  feet).  The 
valley  is  covered  with  sage  brush  {Artemi9ia  tridentai<x)^  mixed  with 
grease  woods  (ISarcohatus  vermiculattis  and  Atriplex  confertifolia)^  with 
a  sprinkling  of  Tetradymia  canescens  and  Opuntia.  Some  of  the  fields  of 
Atriplex  are  miles  iu  extent,  rivaling  those  near  the  sink  of  Little  Lost 
Biver.*  Pocket  mice  {Perognathus  oUvaceus)  are  common  on  the  gravel 
beochee;  the  Great  BasinGhipmunk  (Tamias minimus pictu9)  isabuudant 
everywhere,  and  not  less  than  four  strongly  marked  si)ecies  of  rabbits 
inhabit  the  valley,  namely,  Lepus  texianusy  L.  campestrisy  L.  $ylvaticui 
wmiialUj  and  the  new  £.  idahocnstMy  the  tyi>e  of  which  was  caught  on 
the  npper  part  of  Pahsimeroi  River,  near  the  great  bend.  Still  another 
qiecles  (Z.  bairdi)  live^  in  the  adjacent  mountains.  Coyotes  {Canis 
Ifllrmt)  are  very  common,  and  many  wore  seen  in  the  daytime  sneaking 
ahmi;  the  edge  of  the  willows,  hunting  for  rabbits.  Badgers  abound 
throoghont  the  valley,  and  in  some  places  the  large  circular  disks  of 
pebbles  which  still  remain  to  mark  their  former  diggings  are  so  numerous 
as  to  cover  almost  as  much  ground  as  the  spaces  between  them.  Sage 
Hena  in  large  flocks  were  seen  at  the  head  of  the  valley ;  Magpies, 
Brewer's  Blackbinls,  Horned  Larks,  Meadowlarks,  Sparrow  Hawks,  and 
Vesper  Sparrows  were  common ;  a  few  Turkey  Vultures  and  Mourning 
Doves  were  seen,  and  Greeu-wiuged  Teal,  Marsh  Hawks,  and  King- 
Ushers  were  common  along  the  river.  A  single  White-rumi)ed  Shrike 
was  obeerved. 

At  the  time  of  our  visit,  September  12  to  18,  the  lower  part  of  the 
Pahsimeroi  Biver,  which  averages  about  15  meters  (50  feet)  iu  width  and 
two-thirds  of  a  meter  (2  feet)  in  depth,  was  full  of  large  Salmon  (prob- 
ably Otteorhjfnchui  chouicha)y  still  working  upstream.  Many  of  them 
were  bruised^  others  were  in  excellent  condition,  and  1  never  saw  a  finer 

*  Id  descending  the  Pahsimeroi  Valley  wc  passed  throngb  a  tract  of  Airiphx  com- 
ferf^foiim  at  leaet  13  kilometers  (8  miles)  in  len^h.  Both  this  specios  and  Tetradtfmia 
mmmens  are  excellent  examples  of  '  social'  plants,  each  covering  large  areas,  often 
kudrede  or  even  thonsauds  of  acres  in  extent,  to  the  «)xi'lusion  of  nioht  other  forms  of 
vcfieisUoo,  and  ending  abruptly  with  a  sharp  line  of  «leuiarcatioii.  In  other  places 
tk^  aasoeiate  together  and  are  mixed  with  sage-bnish  {ArUmiaia  tridentata)  and 
thnmhmtmt  Mmicvlalirt.  The  latter  species  also  is  a  '  social '  plant,  but  was  not  ob- 
in  Mwh  large  patches. 


SOKTU   mK>IO*»  FAOU. 


^^M   *M"y"  th>B  etw  we  took  far  ear  ova  ubc     It  weigbvd  uboat  D 
^^1   e'*'"*  (^  ikwihIs)  and  DcaEiired  I.t7C~*  (W  iocbw)  'm  leagUi  li^i 
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Hiu  iuawMh3vap|>licdfarUK  first  time  Co  x;^ii|i  of  tody,  ragge^i 
ancnr-MHfiM  peaks,  arranged  in  the  form  of  a  double  or  triple  litniilil' 
theater,  sarroaikdiiig  tfae  aooroes  of  tlic  Pahsiiueroi  Ri%'ur,  aud  about 
33  fcOooteten  (30  Btlea)  MMitli  of  the  pnss  brtween  the  IJttle  Lost  uu 
Pali«m«ro(  Taltera.  On  tlie  smith  them  sane  nooiitaiDH  fai^  '  Thw 
sand  8iiring  Valley.*  whtefa  is  an  offi*bool  from  Big  Lost  RivCT-  V«ll<y. 
Tlierr  are  tvo  main  amphitheaters,  fiicing  each  other  oblitgiiely  tint 
feeding  the  two  prlnd^kal  beads  of  the  Pabsimeroi — an  east  iiod  awnt, 
of  wbicfa  tbe  Utter  is  the  larpM-.  The  two  forks  nnitc  to  form  the  Fak- 
simenM  pn^jcr,  which  Qowb  north  aboat  19  kilometers(12iui]t.-is}  tlinmifb. 
n  nciiriy  ittraJiHit,  terraced  cauon,  no  deep  tbiU  th«  trees  bonlerrug  ti»^ 
lirer  do  not  rraeh  balfvay  to  the  top.  and  then  bends  abruptly  to 
west,  soon  taking  the  course  of  the  main  valley.  The  west  fork  fortl 
again,  and  snive^sions  ofbeantiful  cascades  adorn  both  biitnchett.  Ob 
one  of  these  1  found  a  family  of  Water  Oojiels  mid  discovered  their 
nest  of  moss  in  auidiviu  tberod:.  The  level  stretcbtu  along  both 
are  Iwritere*!  by  hnKul  thickets  of  willows,  whiub  sbulter  ntuny  aunw* 
shoe  Itabbits;  and  the  woody  I'otentilta/ruticasti  grows  profnsuly 
the  lower  border  of  thu  (iinlicr,  whuru  it  is  associated  with  Friuctt 
specima.  The  bleak  roeky  summitsof  themoontaias.  the  bomeornunf 
MoiiDiain  Sheep,  rise  nearly  900  meters  (;i,000  feel)  above  timber 
and  their  precipitona  north  slo|M^8  are  markei)  by  enoruions  bankstf 
|)erpetuiil  snow.  Lower  down  are  dark eoniferooa forests  nliouniliueil 
Elk  and  Ulitvk-tailcd  Deer ;  and  below  tbuse  slill  ak  thl(-ki<t«  of 
tain  uahogau.v  {Ccrcocarpiu  tedi/oUiu).  The  pre viiiling  timber  is  i'vc*- 
dotaiiga  dovglanii,  Pinua  murragana,  itnd  riecaa!ba,  wUh  I'inu*  aUrintitUt, 
and  Abica  subalpina  occupying  the  higher  elevations  and  reaching  Ua* 
ber  line.  Pintu  ^Aexilia  grows  sparingly  in  some  plucos,  and  /ViptilM 
tremutnides  occurs  with  thu  Don{;Iiis  fir  below.  These  foreste  (Mj 
Bwaruieil  with  Srjairrels  {Sciiirus  rickardioni)  ami  Chipmunks  ^Tamdt 
quaAriritlitUii  amaiius)  ut  the  time  of  our  visit  (8eptemlier  13-IC)> 
Heaver  were  common  in  tbe  streams,  and  small  henia  of  Antt-lope  grand 
over  the  non-forested  bills.  Blciichiiig  skulls  ami  skeletons  of  the  Baf- 
fidouttesle*!  the  former  presenwj  of  this  uwirly  extinct  speeJes.  Burron 
of  Ujiermophilcs  and  Marmots  {Arctomyn)  were  found,  but  thu  iuhat*- 
tants  bad  gone  into  winter  iiuarters.  Colonics  of  Piksui  ( La^mj/titrit- 
cepa)  dwelt  in  the  rock  slides  high  up,  and  two  new  species  of  A  rricok 
were  abundant  in  the  springy  meadows  at  and  Iwlow  timber  linn — am 
a  hnge  species  {A.macropuv),  the  largest  yet  fonml  in  Ameriva 
Animla  {\cofibir)  alhni  of  Florida;  the  other  »  very  small  sp 
/iiiiius).    A  single  Shrew  vm  wavxvA  l^tiavcx  vagraas 
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GnHise  {Dendragapus  obscurus  richardaoni)  were  cominou  iu  the  forests 
tod  willow  thickets;  Clark's  Crows  {Pmcorvtis  columbianus)  undTowii- 
aend's  Solitaire  {Myadestea  townsendi)  were  uuinerous  iu  the  higlier 
kvelSy  and  both  species  of  Uegulus  were  observed.  Zonotrichia  leuco- 
fkrjfa  aud  Melonpiza  lincolni  were  killed  iu  the  willow  thickets,  aud  sev- 
eral Kiugfishers  were  seeu  aloug  the  streams. 

BOUND   OB   CHALLIS   VALLEY. 

Baand  or  Cballis  Valley  occupies  both  sides  of  Salmon  River,  aud  is 
aboQt  13  kilometers  (8  miles)  long  and  0  kilometers  (5  J  m iles)  broad.  It  is 
■orroanded  by  low,  rounded  mountains,  and  is  continuous  to  the  north- 
vmrd  with  the  narrow  valley  of  Salmon  Kiver,  and  to  the  southeiist  with 
Anteloi>e  Valley.  Late  as  was  the  time  of  our  visit  (September  18-21) 
we  foond  a  beautiful  Malvastrum  in  flower  near  the  river.  Other  char- 
aeleristic  Sonoran  plants  growing  in  great  abundance  in  the  valley  are 
Atriplexconfertifoliay  Saroobatm  vermiculatus^  and  Eurotia  lanata.  Sage 
Ivush  {Artemisia  tridentata)  is  the  prevailing  plant  at  all  levels.  Kan- 
garoo Bats  and  Pocket  Blice  are  common,  and  both  White  and  Black 
lUled  Jack  Babbits  were  seen.  Muskrats  and  Ducks  abound  in  the 
•kNighs  of  the  river;  Wood  Bats  inhabit  the  clifl's  on  its  east  bank, 
Wtaito-footed  Mice  swarm  in  the  willow  thickets,  and  two  kinds  of 
Arvicolas  are  common  in  the  grassy  bottoms.  Several  Fishhawks  and 
Kingfishers^  many  Magpies  and  Crows,  a  few  Turkey  Buzzards,  a 
Qieat  Blue  Heron,  a  Jack  Sui[>e,  and  a  Gull  were  noted  aloug  the  river ; 
•ad  large  flocks  of  Titlarks  abounded  throughout  the  valley. 

Several  Garter  Snakes  \Eutainia  vagrans)  were  found  in  the  water  in 
'Wttall,  cold  streams  emptying  into  Salmon  River  a  few  miles  north  of 
Boaud  Valley. 

AUTELOPE   VALLEY. 

Antelope  Valley  (altitude  about  1,850  meters  or  0,100  feet)  is  about 
10  kilometers  (G  miles)  long  by  OJcilometers  (3A  miles)  broad,  with  the 
longest  axis  nearly  north  and  south,  and  is  continuous  with  Challis 
Valley  on  the  north.    Its  eastern  boundary  is  a  high  rocky  range  rising 
liiarply  from  the  plain  and  culminating  in  a  single  lofty  ridge,  not 
bioken  into  separate  peaks.    It  is  an  ideal  'mountain  wall.'    On  the 
west  the  mountains  are  rounded  aud  grassy,  and  are  not  so  high.    The 
bottom  of  the  valley  is  sandy,  and  in  it  were  noticed  numerous  bur- 
rows of  Kangaroo  Kat^.    Atriplex  ctmfertifolia  aud  Eurotia  lanata  were 
eoospicuous  plants.    Antelope  Valley  is  separated  from  the  valley  of 
Big  Lost  Biver  by  a  divide  about  3,2135  meters  (7,300  feet)  iu  altitude 
at  the  lowest  point. 

BIG   LOST  RIVEU  VALLEY. 

The  valley  of  Big  Lost  Biver  is  the  largest  of  the  three  parallel  val- 
h|^  wkich  penetrate  the  mountains  of  east-central  IdaUo  tt^tsi  \.\i<^  >koias^ 


ItlaiuB  of  Suaku  River,  ami  tlie  river  from  wliicli  it  takes  its  naiite  is 
larger  tlinti  tlie  other  two  togullitii-.  Ttie  viilley  i^  about  SO  IcilmuMett 
(60  iui1e8)  loug  and  ends  in  a  bi-o»d,  triatigtilar  lintiiii,  witli  tbe  riva 
flowitig  iiloug  its  soiitli  side  and  borderisd  by  treea.  Tlie  we«i  aide  of 
tbia  basin  is  m'e8uciiC-8liiipt.'d,  tiie  soulli  liom  of  the  crescent  curviit{ 
westward  to  the  narrow  valley  of  the  upper  part  of  the  river,  the  nortk 
arm  contaiiiiiig  'Tliousaiid  Spring  Valley'  and  Willow  Creek,  ao4 
eonuectiug  by  a  pass  2,225  roeEera  (7,300  feet)  in  altitude  with  Autelups 
Valley,  and  thenco  with  Saluiou  Uiver  at  Uound  or  Chatlis  Valley.  Tli« 
Sonordu  zone  ocuiipies  the  main  part  of  Big  Lost  Valley  and  of  Antfr 
lope  iind  Clniilis  Valleys.  Above  '  Tliousand  Spring  Valley '  Big  Lu«t 
Kivor  flows  through  a  narrow  valley  or  cniion,  with  inountaiusclaie 
by  on  both  sides.  Through  the  gaps  ou  the  south  side  rugge*!,  suov- 
capped  peaks  appear.  A  large  branch  rises  in  thuKe  inouutainH.  TlM 
heiulwaters  of  Big  Lost  Biver  are  separated  from  those  of  Trail  Ct»ll 
uy  a  divide  more  than  'i,iH>  meters  (8,000  feet]  iu  allitutle  at  the  lowotf 
pass  and  with  much  auow  iu  the  canons  on  both  sides.  The  divide 
covered  by  a  forest  of  Pinus  murrayana,  with  a  few  scattering  trseBtf^ 
Psevitotauga  douglagii  and  Picea  alba.  Here  we  found  the  Moose  Slid 
or  Canada  .Jay,  Clark'a  Crows,  and  many  It  ic  hard  son's  Scguirrels 
Snowslioe  Rabbits.  In  the  rock  slides  were  colouies  of  Pikaa  (Ijogo- 
niya)  and  Gray  Grouml  Squirrels  ( Tamian  ciiiertuic.au). 

The  descent  to  the  valley  of  Trail  Creek  is  precipitous.  Though  tba 
date  of  our  crossing  was  uearthe  eud  of  the  hotaeason  (September  :f3), 
several  snowdrifts  0  me(era  (30  feol)  iu  depth  were  found,  und  tlirrt 
extensive  suow-bridgea  were  observed.  These  are  (he  remains  of  hagt 
svHlaitches,  and  hundreds  of  large  trees  were  seen  which  had 
snapped  off  or  toru  up  by  the  roots  and  carried  into  the  batlouistf 
the  vnlleytt.  Trail  Creek  Valley  contains  the  largest  groves  of  {Wfli 
met  with  during  the  season. 

VALLEY   OP  TUB  lllli   WOOD   DIVBR, 

Wood  River  risea  iu  high  mouutiiine  only  a  few  miles  distant  fmm  tfel 
ultimate  sources  of  Salmon  River,  from  which  it  is  separalcd  by  adiviih^ 
the  lowest  pasa  in  which  is  2,T5U  meters  (0,000  feet)  in  altitude.  Ftc 
many  miles  it  flows  through  a  nitrrow  valley  with  high  muuntuiiiii'ni 
both  aides,  and  with  Douglas  fir  and  Murray  pine  growing  down  to  tbe 
lowest  levels.  It  was  here  that  a  colony  of  Lur/omys  was  found  iui' 
rock  slide  as  low  as  L*,250  meters  (7,400  feet),  juid  Sorrj-,  A'eo«ara-,aiid 
Arvicola  were  caught  in  the  marshy  bottoms.  A  little  lower  down  (!»■ 
river  is  bordered  with  groves  of  a8])euB(/'opMltu  frcmtttoiVnt)  and  cullMi'l 
woods  {P.  balfmnifera)  alternating  with  extended  stretches  of  willov' 
tliickets.  On  reai^'hing  the  neighborhood  of  the  town  of  Iluiiey  tlrt 
valley  begins  to  widen  iinil  the  niouutatns  become  lower.  A  few  uDMi 
below  it  spreads  out  into  the  sage  plains,  the  munutalus  dtst^Mlj 
altogether,  and  tUe  livei  ttUu.uge&  \ta  vi%m«  lu  Big  Wood  or  l^^H 
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This  river,  and  Little  Wood  which  fiually  empties  into  it,  are  the  first 
streams  west  of  Henry  Fork,  240  kilometers  (150  miles)  distant,  which 
iaeoeed  in  crossing  the  arid  Snake  Plains  from  the  north  and  actually 
reach  Snake  River. 

VALLEY  AT  THE  HEAD  OF  SALMON  BIVEB. 

The  valley  at  the  head  of  Salmon  liiver  is  a  sage-covered  basin  about 
12  kilometers  (7^  miles)  in  width  between  the  Saw  Tooth  Mountains  on 
the  west  and  a  nameless  range  on  the  east.  It  extends  in  a  north  and 
south  direction  from  the  sources  of  Salmon  Biver  in  northern  Alturas 
County  to  Stanley  Basin  in  western  Custer  County,  and  is  about  2,135 
meters  (7,000  feet)  in  altitude.  The  Sage  Chipmunk  {Tamids  minimum 
fietus)  is  common  in  the  valley,  and  Sage  Hens  (Centrocercus  urophor 
tianuH)^  Horned  Larks  (Otocoris  alpestris  arenioola)^  Titlarks  (Anthm 
fcti9ilvanicus)j  and  Meadowlarks  (Sturnella  neglecta)  were  seen  there 
early  in  October.  The  head  of  Salmon  liiver  is  separated  from  the 
headwaters  of  Wood  Kiver  by  a  divide  2,745  meters  (9,000  foet)  in  alti- 
tude at  its  lowest  piiss.  Forests  of  Murray  pine  and  Douglas  fir  come 
down  to  the  level  of  the  valley  on  the  west  side. 

SAW  TOOTH  MOUNTAINS. 

The  Saw  Tooth  Mountains  form  the  western  boundary  of  the  valley  of 
the  upper  part  of  Salmon  Biver.  They  are  covered  with  coniferous 
Ibrests  from  the  very  base  on  the  east  side  to  timber  line.  The  princi- 
pal trees  are  Douglas  fir  and  Murray  pine  below,  and  Pinus  albicaulis 
and  Abi€9  subalpina  al>ove,  mixed  with  Picea  engelmanni  and  P.  alba. 
The  peaks  are  rocky  and  jagged,  hut  not  so  high  as  those  of  the  Salmon 
Biver  and  Pahsimeroi  Monntains.  At  the  east  foot  of  the  range  are  sev- 
eral lakes,  known  collectively  as  the  '  Red  Fish  Lakes '  because  inhab- 
ited by  a  bright  red  Salmon  called  Nerka  (Oticorhynchus  nerJca).  One 
of  these,  Saw  Tooth  or  Alturas  Lake,  is  about  5  kilometers  (3  miles)  in 
length  by  2  (a  little  over  a  mile)  in  breadth,  and  is  surrounded  by  forests 
of  Murray  pine  with  here  nnd  there  a  little  Douglas  fir.  It  lies  between 
two  spurs  of  the  mountains  and  is  about  2,200  meters  (7,200  feet)  in  alti- 
tude. There  is  a  fine  sand  beach  at  the  hciul  (west  end)  of  the  lake, 
bordered  by  a  narrow  strip  of  Murray  pine,  behind  which  is  an  exteun 
mve  willow  marsh  dotted  with  clumps  of  pine  and  fir. 

The  narrow  valleys  and  caiions  west  of  the  lake  were  almost  impass: 
•ble  at  the  time  of  our  visit  because  of  the  fallen  timber  brought  dowu; 
by  avalanches  during  the  heavy  snows  of  the  previous  winter  (win- 
tor  of  ISSS-'QO).  As  a  rule  each  avalanche  takes  all  the  trees  in  its 
path,  tearing  them  up  by  the  roots  on  the  higher  mountain  sicles  and 
snapping  off  their  trunks  where  the  snow  is  drifted  in  the  hollows,  car- 
lying  them  down  into  the  valleys  below  and  piling  them  np  in  wild  confu- 
lu  several  instances  these  snow  slides  uol  otAy  ^^«\>X.  <2)c^m\^ftX^^ 
9f7S9^Na.  5 2 
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^H  across  the  bottoiiiH  uf  the  valleys,  but  rusbed  up  tbe  opposite  sided  toft 
^H  height  of  200  uietum  (6JU  feet)  and  dvix>sitcd  there  tbe  mioB  of  tfa«  for- 
^^M  psis  they  had  destroyed.  Miles  and  miles  of  the  turu  and  H)i:itlenMl 
^H  tniiiks  of  trees  fill  the  valleys  and  caQous,  and  ages  may  pass  iK-fura 
^^M  the  bitrren  moiiiitaiD  sides  regain  a  forest  covering, 
^^P  Along  the  outlet  of  the  lake  are  several  large  tiats  or  iiarhs,  Botne  ot 
^^1  which  are  covered  with  grass,  others  with  sage  brush.  Neiir  the  lake 
^^K  a  blue  gentian  {Gfiitiana  affmin)  wujs  ja  tlow«r,  and  totentilla  /rvtin'M 
^^P  was  abnudatit  (a  few  still  in  Hower).  Rubug  nutkanm  was  coiuinou  in 
^^B  the  forest,  as  were  two  species  of  (!nrraiit(fii/»e«),  one  biiving  bright  tviI 
^^  berries;  and  service  berries  {Amflanchiei-  alHl/olia),  some  of  esct'ption- 
ally  large  size,  were  found  in  places.  High  up  iu  the  mountains  near 
the  snow  were  large  beds  of  the  handsome  purple  Penlatemon  kiagHin 

■  full  bloom  ;  and  also  beds  of  a  yellow  Eriugoti'tm,  and  a  few  xtems  ofa 
beautiful  bright  red  Qilia  related  to  0.  aygrvgala.  Frogs  (Aaita  ]mi- 
tiom)  were  comniou  in  the  marshes. 
Lynxes,  Foxes,  Badgers,  Black-tailetl  Deer,  Bears,  Wolverines,  Fish. 
ecH,  Martens,  Weasels,  I'orcupincs,  Snow-shoe  Rabbits,  aud  Flying 
Squirrels  iuhabit.the  forests  about  the  lake;  Otters,  Mink,  and  Musk- 
rats  live  along  the  shores.  Beavers  io  the  mountain  slreaius ;  Bed  ijquir> 
Irela  and  Chipmuuks  were  extraordinarily  abuudaiit  everywhere,  nuil 
Pocket  Gophers  were  common  in  the  parks.  Kumerous  burrowa  of 
Spermophiles  and  the  Gray  Ground  S<piirrel  were  observed,  but  tlie 
seASun  was  so  late  that  the  animals  had  gone  into  winter  quarters,  Tim 
marshes  aud  grassy  placesareiuhabitedby  a  water  shrew  (A'foaorer;t(il- 
ttxtris),  two  small  shrews  (Sorex  idahoengis  aud  H.  dobsoni,  lK>lh  newj,  ami 
two  new  species  of  Arvimla  {A.  mordax  aud  A.  macropus).  White- 
footed  Mice  (Hmpcroiiiyt  Imicopux)  abound  lu  all  sorts  of  places;  a  ueir 
Bi>ecies  of  Ued-baeked  Mouse  {Erolomys  idahoetiHu)  lives  under  rutlcH 
logs  iu  the  woods,  aud  a  new  Lemming  Mouse  {Plienammyit  aropkilui) 
makes  its  home  high  up  in  the  monutaius.  Elk  roam  through  themoU 
inaccessible  parts  of  Uie  forests,  aud  are  said  to  be  common  about  tke 
sources  of  the  Payette.  Mountain  Goats  are  commoQ  and  Sbee|i  !<«» 
commou  on  the  summits  uf  the  range,  where  Pikas  [Lagomys  princfpt) 
inhabit  the  rock  slides,  and  MHrmotH  (Arctotuya  hi.  t)  have  their  ilentL 
The  following  meat-eating  birds  were  caught  in  traps  si-t  forMnrtena 
(baited  with  ehipmuuks,  sipiirrels,  and  binls):  One  Gouhawk  [Aeeif- 
tCerafnVnjrtYfujr),  one  Great  Elorned  Owl  (Bu&oeJ  r'j/tniaHus«<ifuratM«),  three 

I  Clark's  Crows  (Pkicorruii  columbianm),  sis  Rocky  Mountain  Jays  (/"er 
isoreu»cana^enaijicapitati«),ii\nl  four  Magpies  (Ptoa^tca  Atulxonira).  We 
wore  surprised  to  llnd  the  hitter  speciesremainingaboutcump  after  tlie 
ground  was  covered  with  snow.  A  Hock  of  Bobius  was  seen  several 
times  in  the  pines  at  the  head  of  the  lake,  but  lelt  with  the  appear- 
auceofsnow.  An  adult  Bald  Eagle  was  seen  at  the  same  place  Octo- 
ber I.  Great  Horned  Owls  were  heard  hooting  every  night,  audoneWH 
caught  in  a  steel  trap  baited  with  ihe  head  and  wjugs  of  a  dnclL    Its 
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stomach  contained  two  Pocket  Gophers,  one  White-footed  Monse,  one 
ArvieolajHnd  one  new  species  of  Lemming  Moase  {Pkenacomys  orophilus). 

LIST  OF  BIHD8  NOTBD  IN  TIIK  SAW  TOOTU  MOUNTAINS,  AT  OR  NEAR  SAW  TOOTH  OR  AL- 

TURAS  LAKE,  SEPTEMBER  25  TO  OCTOBER  4,  1890. 

Cotyinbiis  auritus.     Horned  Grebe. 

Abundant  on  the  lake;  several  killed;  at  least  a  hundred  seen  in  one 
day. 

Uiinator  imber.    Loon. 

One  seen  on  the  lake  near  camp  October  2. 

Ifersuiaer  flarrator.    Red-breasted  Merganser. 

Several  small  flocks  seen  on  the  lake. 

Anas  boschaa.    Mallard. 
Common  in  flocks  on  the  lake ;  six  killed. 

Anas  amexioana.    Baldpate. 

Two  shot  on  the  lake. 


diacora.    Bine  winged  Teal. 

Two  shot  on  the  lake. 

Ajthya  amerlcana.     Redhead. 

One  shot  on  the  lake. 

Gma  mezicaiia.    Sandhill  Crane. 

Several  Sandhill  Cranes  were  heard  on  the  big  meadow  below  the 
lake. 

FoUca  americana.    Coot ;  Mnd-hen. 

Two  shot  on  the  lake. 

Pandragapna  obscuma  richardsoni.    Richardson's  Gronse. 

A  flock  of  about  forty  seen. 

Dsndrasspus  franklini.    Fran k  li  n*s  G rouse. 

Said  to  be  tolerably  common. 

Cticiia  hudsoiiiaa.    Marsh  Hawk. 

One  seen  near  the  lake. 

AccipitT  veloz.    Sharp-shinned  Hawk. 

One  seen. 

Aodplter  atrlcaplilua.     Goshawk. 

An  adult  male  shot  and  an  immature  bird  caught  in  a  marten  trap. 
Balteetua  leucocephalna.    Bald  Eagle. 

A  fine  adalt  was  seen  near  camp  at  the  head  of  the  lake  October  I. 

# 

PaBdlon  caroUnenaia.    Fish  Hawk ;  Osprey. 

Seen  several  times  before  the  snow  storm. 

Bubo  virginlaniia  satnratna.    Dusky  Homed  Owl. 

One  canght  in  trap  and  others  heard. 
Casyle  aloyon.    Kingfisher. 

Common. 

Dffjobatas  vllloaiia  hyloacopua.   Cabanis's  Woodpecker. 

Common  at  foot  of  lake. 


aioticna;     Arctic  Three-toed  Woodpecker. 

One  shot  at  foot  of  Jake, 


'* 


NORTR   AHBSiCXif  rAtttOi'* 


pica  pica  badaoQlca.    Maepiv. 
Cominou  about  tlie  liead  of  the  lake. 


Parlsoreua  canadensis  capitalja.     Rorfcy  Mountain  Juf. 

Comuioii.     Half  a  tiozen  caught  in  marteu  trajis. 
Corvna  HmeiicaQUs.    Criin'. 

Hevpi'at  seen  about  tLe  head  of  the  lake  before  the  stortD. 
Ploicorvua  columblanuB.    Clark's  Crew. 

<Jiiiutnuu  ill  the  uionutaius.    Three  uaught  in  [iiarten  trap» 
BpiuuB  pinua.     Tintt  SUkin. 

Hear<l  oeverul  times. 
Zouotrichla  iiiteimedia.     liiturnioiiiatn  Sporrun. 

Abiiiulitiit  ill  bushes  everywhere. 

:ii  Cliii>]iiu{;  S].!iiT(nv. 


Juiico  byemalla  •h^fetdU.     Hwky  Mountain  Jtii 


UOI 


Pink'Siiled  Jiu 


j  lake. 


(Jomuioti. 
Meloapisa  linoolul.    Lincoln's  gpurrow, 

Odb  caught  JD  an  Areicola  trap. 
Dendrolca  audubonl.    Ainlubon's  Wnrblor. 

Several  seen. 

Authna  penBilvaiiicuB.     Tillitrk. 

A  lew  «?eil.     Coiiiiuou  in  the  sage  parks  below  t.h 
Clnclua  mczicauuB.    Onxd:  DipixT, 

Two  »iwQ — oue  rauuiug  along  the  saml  beach  at  head  of  lake.  I 
Troelodyt«B  hiemalia.     Winter  Wren. 

One  soeu. 
Certtala  familiaiis  montana.     Rocky  Moiiiiliiiii  Creeper. 

One  shot  aud  several  seeu. 
SittB  carolinenBis  aculeata.     Slender-liilled  NutbaUtb. 

Oue  seen. 
Parus  gambeli.     Mnimliiiti  ('liickadce. 

Common. 
RegiiluB  Batiapa.     Gnlilt<u-i'iuwiiiid  Kin);Iel. 

Seen  several  times. 
ReguIUB  colaudula.    Kubj'orowDed  Kinglet. 

A  few  Been. 
Merula  miBratotla  propluqua.     Westnni  Roliiii. 

A  Duck  staid  iibout  the  head  of  the  lake  before  the  storm. 
BlaUa  arcUca.     MuMntHln  Illnebinl. 

tiiuall  tiocka  seen  at  foot  of  lake. 
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BItUNNKAU   MOUNTAINS. 

Tbifi  name  is  applieil  tonii  iiniiiapped*  range  of  lUonntaiDson 
tlie  boaudary  between  Uwyhee  Ooitnty,  Idabo,  aiitt  ISIko  Couuty,  N< 
TMla.  Tb«  geneml  warse  of  tlie  rauge  is  ENE.  by  WSW.  On  tbe 
iiiiio  ttide  it  rises  abruptly  from  tbe  plain  (base  level  about  1,850  me- 
tare,  or  6,U0U  feet),  and  its  highest  peaks,  which  are  near  the  headwaters 
of  tbe  Brannenu  River,attaiu  an  altitndeof3,350to3,65U  meters  (11,000 
or  12,000  fwt).  Tbe  altitnde  of  the  lowest  pass  is  about  '2,Gl)0  nietern 
(SifiUO  feet).  Idwny  deep  caiions  come  out  of  these  niuiiutaiiti*  and  ruu^b 
!ir  into  tbe  Snake  Plains.  At  the  time  of  our  visit  the  rauge  was 
[idrely  covered  with  snow,  Kaiicbinen  living  along  the  Brunueaa 
Ii'iverknow  tbe  western  part  of  these  mountaius  aa  tbe  Bruiioeaa  Moan- 
inins.  Si nr«  the  eastern  part  baa  uo  name,  tbe  whole  range  is  here 
'lied  tbe  Brunneau  Bange.  Tbe  mountains  are  chiefly  bare,  partiun- 
riy  on  the  Nevada  side,  though  there  are  some  extensive  tracts  of 
iiiiferous  forests  and  many  groves  of  aspens,  below  which  is  considi 
li'le  mountain  mahogany  [Cercocarpus  l^i/oliun).  Tbe  higher  parta 
t  li<:'  divide  are  dotted  with  largo  patches  of  Ceanotkus  velutinuSy  an  evi 
{•T^^u  .thrub,  whose  bright,  deep  green  Ibliage  contrasts  handsomely 
with  tbe  snow-covered  mountain  sides.  Elk  are  said  to  inhabit  tliefie 
mountains,  and  we  found  tracks  of  Deer,  Poi-cnpine,  and  Weasel  on  the 
snow  in  a  grove  of  Abies  subalpina  on  the  north  aide  of  the  pass.  Such 
a  storm  was  raging  when  we  crossed  tbe  mountains  (October  H)  that 
we  aaw  no  birds,  and  had  great  difficnity  in  finding  the  way. 

»LIFB  ZONKS  OF  IDAHO.  ■ 

It  is  with  considerable  reluctance  that  an  attempt  is  here  made  to  d«*| 
Sae  the  Life  Zones  of  Idaho,  even  in  a  general  way.  The  fact  that  I  did 
Dot  reach  the  field  nntll  tbe  latter  part  of  Angu.st,  when  most  of  the 
migratory  birds  were  well  on  the  way  south  and  most  of  the  plants  bad 
flowering — if  indeed  they  had  not  disappeared  altogether — . 
ipled  with  theeircumstnuce  that  uo  means  were  at  hand  for  precise  de- 
ination  of  altitudes,  make  the  task  exceedingly  diOlcnlt^  and  it  is 
ilillfnrthercomplicated  by  tbe  efi'ects  of  slope  exposure  and  aridity.  Tbe 
limitations  of  the  zones  here  announced,  therefore,  and  the  assignment 
of  species  must  be  regarded  as  provisional  only.  The  zones  recognized 
sfe  the  8ame  as  those  of  San  Francisco  Mountain,  Arizona  (defined  in 
^orth  America  Fauna,  No.  3,  pp.  7-13),  namely:  Arctic  Alpine;  Sub- 
Alpine  or  Timber  line;  (Central)  Hndsonian  or  Spruce;  (Central )  Oana- 
or  Douglas  fir;  Neutral  or  Transition;  and  Upper  Sonorau.  Of 
tho  first  four  belong  to  the  Boreal  rrovhicc,  which  in  Idaho  con- 
f  a  mixture  of  species  characteristic  of  the  Bocky  Mountain  and 


inigrat 
^btued 
^Bmplet 
j^fermini 


itasm  jMtsBUM'Tm 


I 


(Aliovo  tiiiilier  Hiib.) 

Tliis  zone  i^xteiulw  from  tUe  upper  limit  of  tree  growth  totbeRiinimite 
of  tbe  highest:  peaks,  and  is  characterized  bj~  the  presouco  orsmall  Iml 
ofteu  sbowy-lluwored  Arctitt  plauta.   Tlie  following  species  wer«  obtained 
notwitlistaiidirig  the  lateness  of  the  seasou : 
Anlimile  i/ran<lijlura.  (leiim  ramrii  hiimile. 

Jvrmone  bnlitrrmiii,  Oxgriadiiigna. 

Mrj/aHthtm  la/i/uJixa.  I'olemoniuiit  conferttnn, 

Cai'tx  fatita.  Salii  rrlintlafa, 

JirlphiHiani  anderioni.  Sibbaldia  prorumhrn: 

I>ral>a  aljiiiia.  SUnlr  acaiilii. 

The  breeding  seasnu  of  birds  vas  over  before  the  moiintaitiR  were 
reached,  but  youug  and  ohl  Rosy  Finches  (Leucosticlc  atraUi)  wvre  com- 
mOD  in  small  IJocks  above  timber  line.  The  mammals  known  to  inhabit 
this  zone  are  La^oniys princeps,  Arctnmys,  up. — !,  Mazama  montana,  and 
Oei»  canadensis.  All  of  them  are  found  also  in  tbe  zone  below,  and 
uoDseqaeutly  are  not  charactcrintic.  Tbe  altitude  of  timber  line  vaiiet 
from  about  3,050  meters  (10,000  feet)  to  nearly  3,350  metere  (11,000 
feet}  according  to  slope-exposure. 


lApproximahi  altittiJe  :i,05i)  to  3,1)50  ii 

This  zone  comprises  thebelt  of  «tuntoi(r(?£<«  extending  from  the  npper 
most  limit  of  tree  growth,  however  depauperate,  to  the  upper  limit  of 
full  grown,  perfect  trees;  aud  I  am  iuclJoed  to  give  it  greater  verlickl 
range  tbau  in  my  rei>ort  on  San  Francisco  Mountain  iu  which  itvt* 
first  defined.  The  dwarf  trees  which  grow  in  this  zone  iu  central  Iilal>» 
are  Abies  suhalpiaa  and  Phius  aJbivnultH,  withau  occasional  I'icea 
manni.  The  smaller  plants  observed  are : 
AgrottU  r<ii-i<iN<i.  Ji>nipvr»»  ooihmhnu. 

Armnria  hifiurii  carnulona.  rentalrmoii  meniiciii. 

Arenaria  mngrila  sHbctmgrtla.  Pkleam  alpiHMm. 

AplopappuM  IgellU.  I'otenttlla  nifm  itiufcla. 

Aplopappna  Mvffrktieotiu.  Seitum  dehilc. 

Aiiiir  kin^i.  Srlai/itirtla  ruiitHri: 

Chimaelii  doKglaui  atplna-  Stneciti  nuirHH  eompaclu: 

JDflpkiHiam  mmctaiji.  SiUw  douglaaii. 

Et»oheTa  hnllii.  SoUdago  tirgaiiTea  alpina. 

'S\l\t\Tkii,(Anthuii  pensilvanicuM)  were  eominou  at  the  upper  part  of: 
Kone  and  iu  the  zone  above.  The  Mountain  Sheep  {<>vi»  canadensin)  and 
Mountain  Goat  {Mazama  montana]  probably  breed  here.  The  wiosl  char- 
acteristic small  mammals  are  PkcHocovit/s  orophilus,  Lojjomgit  priwrpi, 
and  Arrlomys,  sp.  — T  Other  species  that  reach  timber  line  from  bdofl 
are  Tamias  rinwancens,  Tamias  QJiadrivittahiM  ama^nus,  Arricola  uuun- 
pita,  yeotoma  cmrea  (not  normally  t),  He»pcromya  ttmcopu*,  KrelkOim 
^iraiithiUf  and  a  weasel  prov\A\nt\!i\\v  ttttt^tiicA  Vo  PvXariun  loufficMudti*. 


LIKF,    ZONES   OF    IDAHO. 


(Api<nixlmkln  altUtiilu  2,T.iO  to  3,050  iiiolora,  or  S.lXtl)  to  U),WHi  Uft 
This  zaim  uxteiitia  I'ruui  tli«  lower  limit  of  tlie  Timber-liriu  Zoue  to  tl 
i|.[irr  bonlt^r  uf  tliii  (Jitiiitdiiui  or  Douglas  fir  /one.    its  cbaractemtid 
lis  am  Pintu  albii-aulit  ami  Abkii  subiilpina  witli  here  and  tbere  i 
iiiflmauM.    Some  of  tlie  smaller  plaiiUi  are: 


:■  kntrojihgla. 


I'.aaHkrria  mjirtimta. 
Iltiickera  jHtrn/vlia. 
I'l-nUlrmim  kivgii. 
Sojifraijii  hntnAialit. 

SentrU  cauaa. 


"Aorta «  BitulBH. 

■'ran  n>iiiJH»<liii  Iri/WiM. 

t  Kriogifnia)  mtpilo'a. 

Among  tlie  birds  tliitt  breed  in  the  Hudaoiiiaii  Zone  in  Iilftlit 
iter  atricapillux,  liubo  rirgintanun  naluralu*,  CoccotkrauitUs  tm 
manluna, ■fuiuni  aauecteii^ (T),  Myadestex  toirnstndif  Pidcomts  a 
u*,  Periaoreua  canadennig  capitalin,  aiitl  livguluH  calendula. 

Among  mammals,  PhenaoomyH  oropkilua  and  Txigomys  princcps  appar*! 

lU)'  find  tlieir  normal  lower  limit  liere.     The  munimaJH  wliict)  areeonfJ 

■  toiliis  iwueand  tlio  uext  below  will  be  meutioued  uudertbt'lallvr.l 


(Approiimntc  altitiido  :i,J(MJ  lo  iJM  mcUra  oi 


.t'.OOOfMl.) 


TblAZoue  extends  from  the  loni'^r  border  of  the  Budsoniaii  to  tbtf^ 
ii|i[>er  border  of  tiie  Nevitral  Zone,  which  latter,  in  Idalui,  coni^isls  mainly  ■ 
I  'age  brush.    Tbecliaracteristie  trees  of  tbeCiiuudiuii  Zone  are  jP*!"*- 
■HMjci  diiuijliMti  and  Pinus  murrayana,  more  or  less  miswl  with  Picta 
''"I  and  Pnpulun  tremulaiiliis.    Tho   low  altitude  reaRhed  by  some  c 
ii'se  trees  in  springy  bogd  and  alorif;  the  eonrses  of  streams  must  net 
'•  taken  into  acC'OUiit  iii  lixiiit;  the  lower  boundary  of  thiii  zone,  for  tEu 
ftason  that  the  water  in  these  mountain  springs  ami  streams  i«  verj 
euld,oft«n  coming  bnt  a  short  distance  from  meltinf;  snowbanks,  t 
moently  lowering  the  temperature  of  tbe  soil  in  whieh  the  trees  a 
tooted  ftttd  [by  surface  evajioratiou)  of  the  atmosphere  to  which  I 
Iblia^  is  exposed.     Among  the  smaller  plants  of  thi«  zone  are : 
IlibtM  cBreuM. 


inlottapltglot  Ncn-ui 


Hibri  irriffuHm. 
BIbf*  jtvridiiiH. 


t>rti4r«ica  aHilHlMntl. 
Urn  iragajna  fra  ntlini. 


TuDifajT  cinerancnn, 
Tamial'  /[UadHKiltaltu  amirnat 
Soivrui  Hehardtotii. 
SriHropUruii  polam  lahrinvt. 
Lrpiui  bairdli. 


SOBTl 

Many  mftinmnls  iDbabit  tlie  Douglas  fir  Zone  in  Idaho.     ThoM 
t  poaed  to  be  characteiiistic  are  Jinotomgs  tdahoetuna,  Arvwota  tui 
f  Zapus  huihoniug,  Neoaore^  paluatris,  Horex  tiohsont,  8.  iriahoennt, 
I  grans  nimiliit,  bat  it  is  by  no  means  curtain  tliat  Ibey  do  not  range  a)) 
I  into  tbc  Hudeonian.     Maoiitials  believed  to  be  common  to  the  DoDglu 
I  fir  and  lludsonian  Zones  are: 

CrtHit  nsi^ridtriiit. 
I  Uriuf  horrihilin. 
{  CHloluMua. 
I  J/uairli)  pmnaiill. 
I  MuiMa  aamricana 
I  J'uloi'iiM  loitiiintuda. 

rricola  tnicropun. 
I  Arvicuia  nafiHR. 

Arvicola  pauperrhnus  was  found  on  dry  knolls  in  tbia  xone,  bat  may 
[  more  projwrly  belong  to  tlie  Neutral  Zone.  Arvicola  ripariua  inbabitB 
!  wet  graasy  places  in  lliis  aud  the  Neutral  Zone. 

NBtlTUAL  OR  TRANNITION   /(INK. 

( Approximate  oltiliirtu  l.STiO  ti.  2.300  meters  or  O.-iOO  t.i  7.500  fwt.) 

This  zone  is  notable  for  what  it  lacks  rather  than  for  what  it  poasessei. 

Its  dominant  and  omnipresent  plant  is  sage  btuah  (ArtemUia  trittenUita), 

but  sage  brush  can  not  be  said  to  be  distinctive  of  the  zone,  lor  It  ooeun 

below  throughout  the  Uppei-  Sonoran,  and  above  in  the  lower  part  of 

I  the  Doiigiaa  fir  Zone,  where  it  occupies  the  dry  barren  knolls. 

'       TheNeutralZonelncka  the  trees  of  the  Canadian  Zone  and  Ihegreaw- 

wooda  of  the  Sonoran  Zone.    Ita  sage  plains,  therefore,  are  parer  sagi> 

than  elsewhere,  though  inviided  by  a  few  species  from  above  and  below 

Artemma  trtjida  and  Bigdovia  grarcolem  are  common  in  places,  and 

Frasera  speciosa  occurs  in  the  foothills  of  the  Fahsimeroi  MoiilituiuS' 

I  CercocarpiiH  ledi/olim  begins  In  this  zone  and  extends  np  into  the  zone 

'  above.     It  ia  common  in  the  foothills  of  the  Pabmmeroi  and  Brunneao 

Mountains,  but  rather  rare  in  the  Salmon  Kiver  Mountains.     PolenliUM 

fruticoaa  ia  common  ubont  springy  places  in  this  zone  and  in  the  Oan- 

Mlian  or  Douglaa  fir  Zone  also. 

If  any  birds  may  be  said  to  be  characteristic  of  the  l^eutral  Zone 
they  are  the  Sage  Hen  {Centrocereus  uropkaaianuji)  and  Sharp-tailed 
Grouse  {I'edtoca'tes  phasianellus  columHanus).  The  characteristic  mam- 
I  mala  are  believed  to  bo  Arvicola  pavperrimiUf  Tamias  minim««  picl)i$, 
I  Spermophitu* elejiana,  and  Neotoma  cinerea.  Arvicola  paupa-rimuH  range* 
I  up  over  the  dry,  aage-covered  knolls  of  the  lower  part  of  the  Cnniidiaa 
I  Zone,  and  Tamian  minimus  pictiis  follows  the  aage  binab  down  into  the 
I  UpiH-r  Sonoran  Zone,  Spermophilvs  grammvrus  probably  belongs  W 
I  the  Neutral  or  Transition  Zone,  bnl  is  not  widely  distributed.  Arrtcoln 
M  is  common  in  suitable  marsbea  in  this  7.0De  but  occiirn  tilMfc 
e  above. 


JSLT.Uil.]  FOREST   TREES   OF   MOUNTAINS   OF   IDAHO.  25 

UPPER  SOMORAM  ZONE. 

(Approximate  altitude  Mow  1,950  meters  or  6,400  feet.) 

The  only  part  of  the  great  Sonorau  or  semi-tropical  element  that 
leaches  Idaho  is  the  upper  zone  of  the  Great  Plains  divisiou  of  the 
Bonoran  Province.  This  zone  occupies  the  whole  of  the  Snake  Plains 
proper  and  extends  up  to  about  1,950  meters  (6,400  feet)  in  the  valley's 
of  east-oeptral  Idaho.  Among  its  characteristic  plants  are  Atriplex 
etrnferti/oliOj  A.  caneseenSj  A.  nuttaUii,  Sarcobatus  vermiculatuSj  Tetra- 
ifmia  canescenSy  a  Malvastrum^  a  cactus,  and  perhaps  Eurotia  Janata 
also.  Other  plants  found  in  this  zone  in  September  and  October  were 
Briogonum  cernuum  teni^e^  Oryzopsi^  cuspidaia^  Iva  axillariSy  and  Bige- 
ima  douglassiij  B.  torH/oliaj  B.  stenophylla^  and  B.  latifolia.  Since 
these  Bigelovias  were  found  growing  together  near  Shoshone  they  must 
be  distinct  species  or  have  no  rank  at  all. 

Its  characteristic  mammals  are  a  Kangaroo  Hat  (Dtpodop^  ardii)y 
Grasshopper  Mouse  (Onychomyg  brevicaudus)^  Pocket  Mouse  {Pero- 
puithus  olivaceu8)j  Sage  Chipmunk  {Taviias  minimus  pictus)^  Towusend's 
Bpermophile  (l^ermophilus  townsendi)^  and  the  Idaho  Rabbit  {Lepu^ 
iUkoensis)^  though  the  three  last-mentioned  species  range  a  little  higher 
than  the  limit  here  assigned  to  the  zone.  The  Black-tailed  cf  ack  Eabbit 
{Ltpws  texianui)  may  belong  to  this  zone. 

The  characteristic  birds  are  the  Sage  Sparrow  {Amphispiza  belli 
U9aien8is)j  Brewer's  Sparrow  {Spizella  breiceri)^  and  Sage  Thrasher 
{(hoicoptes  montanus).  Horned  Larks  (Otocoris  alpestris  arenicola)  are 
common,  but  occur  higher  up  than  the  true  Souoran,  as  is  the  case  with 
the  Burrowing  Owl  and  White-rumped  Shrike,  which  species  were 
nrely  seen  in  the  region  traversed. 

FOREST  TREES  OF  THE  MOUNTAINS  OF  80UTH-GENTRAL   IDAHO. 

All  the  forests  explored  are  coniferous,  the  only  deciduous  trees  met 
vith  being  the  Aspen  {Papulus  tremuloides)^  one  or  two  species  of  Cot- 
toowoods  (chiefly  Papulus  balsamifera)  which  grow  in  the  bottoms  along 
the  streams,  and  the  Western  Birch  (Betula  occidenialis)  which  hardly 
•ttains  sufficient  height  to  be  ranked  as  a  tree.  Junipers  were  not 
hand  except  on  the  extreme  southern  spur  of  the  mountains  between 
Big  and  Little  Lost  Biver  Valleys,  and  in  the  lava  canon  of  Snake 
Brrer.* 

The  coniferous  forests  which  clothe  the  sides  of  the  mountains  every- 
where from  an  altitude  of  2,450  meters  (8,000  feet}  or  less  to  timber  line 
f?feO  to  3,350  meters  or  10,000  to  11,000  feet)  are  divided  into  two  zones, 
40  upper  and  a  lower,  which  meet  and  overlap  at  an  elevation  of  about 
3|750  meters  (9,000  feet).  The  characteristic  trees  of  the  lower  zone  are 
the  Dooglas  Fir  {Pseudotsuga  douglasii)  and  Murray  Pine  (Pinus  murray- 
€M)*  Those  of  the  upper  zone  are  Alpine  Fir  {Abies  subalpina)^  White- 
btrk  Pioe  {Pinus  albicaulis)^  and  Picea  engelmanni.    Picea  alba  is  found 

'A  fpMinMii  from  SJboflliooe  Falh  in  the  Snake  Kiver  CeILoii  \%  \4«QXV&ft^Vs^^* 
'M&Jim^imnig  virgimiana. 
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acattereil  throii^li  the  forest  at  (liflereiit  elevntioiis,  Imt  <loes  not  reach 

timber  lino. 

FaeadotHuga  douglaBii  CHnii'rti.     DniiKlaB  I''ir. 

Dougliis  Fir  is  llie  prevailing  tre«  of  the  lower  or  Caiiailiftii  Umber 
zouG  throughout  most  of  the  inoimtaius  and  is  cornmorily  sissociatei 
with  Pinus  viurrayana.  On  the  oust  aide  of  the  Snlmon  Uirer  Kangeik 
l>egius  at  au  elevation  of  2,300  to  2,40U  meters  (7,5()0  to  7,90U  feet)  aii4 
ruus  up  to  a  little  above  2,750  meters  (<.),0(HI  feet).  Aloug  Itome  of  tha 
nioiiutain  streams  it  tlesceuiU lower  into  the  valleys.  ltd  maxininui  o(i 
devL-Io|)ineiiti8  attained  at  an  altitude  of  alxint  2,4.'t(>  meters  (S,(KUtf«t!t)4 
Here  I  measured  one  tree  which  2  meters  above  ground  wan  man 
than  a  meters  (IC^  feet)  iti  circa mfercuce  and  *about  27  met^^rs  (90  f«cl) 
in  height ;  another  tree  in  the  same  ueighborliood  was  ii  iuet«rs  (oeulf 
15  feet}  in  circumfereuoe,  2  luelurs  alwvc  the  ground,  aud  'J4  mtiOxi 
(nearly  SO  feet]  in  height.     Many  others  were  nearly  as  large.  . 

Pinua  mutTayaua  BalTuiir.    Murray  Piuu:  Bluok  Fine. 

Murray  Pine  is  common  throughout  the  Douglas  lir  or  lower  Unl 
zone,  and  in  some  places  is  the  provailiug  tree.    This  is  uotablf 
case  iu  the  Saw  Tooth  Mountains,  on  the  east  side  of  which  it  extei 
from  au  altitude  of  2,150  meters  (a  little  over  7,000  feet]  np  to  al 
2,750  meters  {9,000  feet).    In  the  Salmon  River  aud  Pahsinieroi  H< 
tains  it  forms  large  forests  alternating  or  mixed  with  those  of  l>oa| 
Fir.     It  rarely  exceeds  300   millimeters    (L  foot)    in    diatDot«r.    Ih 
branches  of  this  pine  are  thickly  beset  with  small  cones  that  do 
fall  off  when  mature. 
PiuuB  albicaulls  Engeluiftim,     Wliile-1iark  Pine, 

This  singular  pine  is  the  doininaut  tree  of  the  Uudsoniaii  or  u|)[)a 
timber  zone  in  the  Salmon  River,  Pahsimeroi,  aud  Sa,w  Toutti  Hodb- 
tains,  where  it  grows  from  below  2,750  meters  (9,000  tt'ct)  up  to  timi 
line.  In  many  places  it  forms  extensive  belts  in  wliich  no  other  tiM| 
occur;  in  other  places  it  is  associated  with  Abies  mtbalpinit  and  PiM 
eHgelmanni.  On  some  of  the  spurs  of  the  Salmon  River  Mountains  J**! 
albicatilia  covers  the  northeastern  slopes  while  Abies  milialpina  covefl 
the  adjacent  southeastern  slopes. 

Though  uot  a  botanist,  t  am  tempt«d  to  express  the  conviction  tluri 
Pinus  albicnulis  is  a  perfectly  good  species,  and  not  a  form  of  ^niH 
fteiilvi  as  commonly  stated  in  the  books.  Its  heavy,  ronndcd,  paryll 
cones  with  thick  scales  firmly  glued  together,"  its  peculiar  bark,  and 
even  its  habit  of  growth — the  trunk  splitting  up  near  the  gronnd 
Noveral  parts  of  nearly  equal  aixe — serve  to  distinguish  it  at  a  gluwt 
(Voni  any  other  pine  known  to  me. 
Plnua  flexUlB  Uiiiimui.     Wbite  Pine. 

Not  common  in  the  region  traversed;  grows  sparingly  in  the  VtHuii 
meroi  Mountains. 

'A  Ir^Tiru  uf  uiiu  ii(  lliivie  anueH  m>f  liu  ruiiml  ii>  tlio  arltnlo  on  Kii'turdton'*  ^mt- 
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Abies  sabalpina  EngelmaDn.    Sab-Alpine  Fir. 

The  Sab-Alpiue  fir  iscotnmou  iu  the  Uudsooiau  or  upper  timber  zone 
tf  the  moautaioB  of  south-central  Idaho,  rangiug  from  an  altitude  of 
iboat  2,750  meters  (9,000  feet)  to  timber  line.  It  is  sometimes  associated 
vilh  Pinus  albicaulis  and  Picea  engelmantd ;  in  other  places  it  forms 
II  forests  alone. 


•ogAhnaimi  (Pany).    EngelmanD's  Spraoe. 

Tolerably  common  in  the  upper  timber  zone  and  usually  associated 
iilh  Abie$  Mubalpina. 

noMi-sItMi  Pounet.    White  Spmce. 

The  spruce  provisionally  referred  to  this  species  is  tolerably  common 
kioag^hout  the  lower  timber  zone  of  the  mountains  visited.  It  does 
Mt  form  extensive  forests,  but  is  scattered  through  forests  of  other 
Mdfen,  chiefly  Douglas  fir.  Professor  Sargent,  who  has  examined 
Bones  collected  by  us  iu  the  Salmon  Biver  Mountains,  informs  me  that 
the  tree  is  in  some  respects  intermediate  between  Pioea  alba  and  P» 
Wigelmannu 

f^Bpnlns  tremuloidea  Michanx.    Aspen. 

This  tree,  which  is  commonly  known  in  the  West  by  the  name  of 
|ukenasp,  aspen,  or  popple,  occurs  along  many  of  the  streams  in  the 
Itttoros,  and  forms  groves  and  thickets  on  the  sides  of  the  mountains. 

Popolns  balaamifera  LiDnseas.    Balsaoi  Poplar. 

'  Common  in  some  of  the  bottoms,  particularly  along  Big  Wood  Biver, 
where  it  grows  to  be  the  largest  deciduous  tree  observed  by  us  in  Idaho. 

MOLLUSCS  OF  SOUTH-OENTBAX  IDAHO. 

The  following  species  were  collected  by  us  and  have  been  identified 
hf  Dr.  B.  E.  C.  Steams : 

mbtK  (PatnU)  hemphllli  Newc. 

[  Keedle  Peak,  Lost  Biver  Mountains. 


a  lepida  Goald. 

Salmon  Biver  near  Ghallis. 


a  palaatria  Miill. 

Salmon  Biver  near  Ghallis ;  also  Saw  Tooth  or  Altnras  Lake. 


adeHnm  Tryon. 

Salmon  Biver  near  Challis.. 

nsDorUa  trlTolvia  Say. 

Saw  Tooth  or  Alturas  Lake. 

Pfcyaa  heteroatiopha  Say. 

Birch  Creek. 
ItanBlnloola  nattalUana  Lea. 

Salmon  Biver  near  Challis ;  and  warm  springs  in  Snake  Biver  Gaiion 
Shoshone  FUls. 


I 


mmtrm  uaaxtM  tauha. 
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EFFECTS  OP   WATKB-OOrsSCSON  TOE  GbOUBAPHIC  DISTKIBTTION  OV 

Hoantain  Streams,  in  passing  down  into  tbe  ]itaiiis,  tscrt  a  twoKU 
iaflDence  on  the  diBtribntion  of  animals  and  plarita.  By  their  consUd 
efforts  to  rejich  base  lerel,  Ihese  streams  are  coiitiuaally  catting  d< 
and  lengthening  tbe  valleys  in  such  a  way  as  to  protluce  gradual 
aloping  bottom  lands,  which  |>enetrate  the  bighlaods  from  the  pW 
below,  carryiug  with  them  nantiw  proloDgations  or  tongnes  of  tbe  fani 
aud  flora  of  lower  levels,  which  follow  tbe  contour  lines  in  a  geun 
way. 

The  second  effect  mentioned  is  of  an  exactly  opi»osite  character.  T 
low  temperataie  of  the  water,  coming  from  melting  tmow-bauks  or  u 
springs  in  the  monotains,  lowers  the  temperature  of  tbe  soil  snppOfl 
ing  the  vegetadou  on  its  immediate  banks,  while  the  evaporation  Srt 
itssnrfaee  cools  the  lur  to  which  tbe  foliage  of  snch  vegetation  is! 
posed,  thus  briuging  the  nortbero  or  higher  fauna  and  Hora  down  aim 
tbe  immediate  coarse  of  the  stream. 

Tbe  length  of  tbe  stream  and  steepness  of  tbe  slope  determt 
whether  tbe  first  or  second  effect  is  most  pronounced.  Rivers  bani 
long  courses  over  the  plains,  snch  as  the  Missouri  and  Platte, 
so  tboroaghly  warmed  during  their  loug  jonrney  that  the  second  effect! 
inappreciable,  white  the  first  is  very  strongly  marked,  sonthern  formal 
life  ascending  these  valleys  a  hundred  kilometers  or  more  beyond  t&ei 
nsnal  limit.  Short  streams,  on  tbe  other  band,  and  particularly  tliM 
that  bead  in  mountaius  aud  have  rapid  coarses,  carry  northern  foni 
many  kilometers  below  their  normal  limit,  bat  do  not  afford  the  san 
facility  for  the  northward  extension  of  southern  forms.  Streams  t 
intermediate  character  (in  the  respects  indicated)  present  iutermedJBt 
conditions,  and  where  the  two  types  balauce,  the  northward  (or  op 
wani)  and  south wanl  (or  downward)  extensions  of  the  life  zones ar^ol 
e<jual  length,  the  latter  Inclosing  the  former  like  the  iDvolat«d  ittgBl 
of  a  glo^'e. 

ORIGIN  OP  THB  NAME  '  H ARRET  LAKE.' 

Governor  Isaac  I.  Stevens,  in  his  narrative  of  the  PaciQc  Bailroad  B1l^ 
veys  carried  on  under  his  direction  iu  1853,  makes  tbe  following  inttf^ 
esting  statement  concerning  the  place  known  as  Market  Lake,  which.  It 
may  be  added,  is  now  dry  and  occupied  by  ranches.  Governor  Stereos 
says: 

"  In  years  past  the  bed  of  this  lake  was  an  immense  prairie  bottoa 
or  basin,  and  a  favorite  resort  for  game  of  all  kiuds ;  even,  indeed,  tbt 
buffalo  have  been  killed  in  and  near  it  iu  large  numbers,  the  evidencii 
of  which  were  shown  by  the  skulls  of  the  animals  found  near  the  pm- 
«nt  border  of  the  lake. 

"So  abundant,  indeed,  was  tbe  game  here  that  tJie  trappers  and  man 
tsiti  men  of  that  da^,  who  'm  ai\ua&ft  aa^  btiuds  trapped  anti  hunted 
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wilderuess  of  moantainsy  always  said  to  each  other,  when  their 
»ply  of  sabsistence  grew  scanty,  <  Let  ns  go  to  the  market,'  referring 
this  resort  of  the  herds  of  game ;  and  they  never  visited  it  in  vain 
by  one  of  those  strange  freaks  of  nature  in  this  valley  of  the  Snake 
r,  which  is  fed  at  many  points  throughout  its  length  by  subterra- 
8treams,  this  market  was  converted  into  an  immense  sheet  of 
It  is  only  accounted  for  by  supposing  that  the  streams  making 
ra  from  the  Snake  Biver  Mountains  and  losing  themselves  in  the 
CT  sage  desert  of  the  valley,  break  forth  at  or  near  the  latter,  which 
Ikns  fed  from  year  to  year  by  the  meltings  of  the  snows  and  the  rains 
those  mountains.    In  order,  therefore,  to  retain  and  hand  down 
oame  of  this  once  favorite  resort,  and  the  legend  connected  with  it, 

it  Mnllan  named  this  sheet  of  water  the  Market  Lake. 

^Traveling  along  the  banks  of  this  lake  for  8  miles,  he  left  it,  and  in 

time  fell  upon  the  main  stream  of  Snake  Biver,  which  was  from 

to  200  yards  wide  and  very  deep,  with  high  clay  banks  on  either 

and  bordered  with  a  slight  growth  of  willow."    (Pacific  B.  B. 

▼oL  XII,  Book  1, 1860,  p.  170.) 
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presents  great  diversity  of  physical  features,  comprisiDg 
)  cooifeiroas  forests,  ranges  of  lofty,  ragged  moantains,  fertile, 
ralleySy  arid  sage-brash  plains,  and  alkali  deserts,  and  it  is 
[aally  divided  between  the  Boreal  and  Sonoran  Life  Zones.  Its 
I  faana  is  correspondingly  rich  and  varied.  Sixty-seven  species 
species  of  mammals  are  now  known  from  the  State  and  the 
will  be  increased  by  futare  explorations.  The  principal  addi- 
)  likely  to  come  from  the  bats  and  arvicdline  mice,  and  except 
'  as  the  former  group  is  concerned,  the  numerical  relations  of 
ral  families  are  not  likely  to  be  disturbed ;  hence  a  statement 
umber  of  genera  and  species  in  each  may  be  of  interest.  For 
snce,  subspecies  are  here  treated  as  species.  The  boreal  group 
'ce  leads  in  genera  but  not  in  species,  having  8  genera  and  9 

The  family  Muridce  comes  next  in  number  of  genera  and  out- 
e  Mustelidw  in  species,  having  7  genera  and  13 species,  and  the 
of  si>ecies  is  likely  to  be  slightly  increased.  The  8ciurid€e  is 
ited  by  5  genera  and  10  species ;  the  Cervidce  by  4  genera  and 
3 ;  the  Bavida  by  4  genera  and  4  species ;  the  Canidm  by  2  gen- 
3  specieo ;  the  Felidw  by  2  genera  and  2  species,  the  Soricidas 
H>ridw  each  by  1  genus  and  4  species;  the  8accamyida!  by  2 
and  2  species;  the  Oeomyidae  by  1  genus  and  2  species;  the 
by  1  genus  and  2  species ;  and  the  following  families  by  1  genus 
ecies  each :  Hystricidce^  ZapodidcCj  Lagomyidce^  CastaridWy  Proey* 
The  Vespertilionidce  is  probably  represented  by  3  genera  and  4 
ecies.  The  genera  most  largely  represented  in  species  are: 
;,  5;  Spermophilusj  ^ }  Ze/iu«,4;  /Sarar,4;  Tamia9j3.  No  other 
£is  more  than  2  species. 

CHECK   LIST  OF  SPECIES  AND  SUBSPECIES. 

[dahoem9i$tsp,noy.  11.  Tamias  einertucfiu  MeTriAtn. 

iob9(mi  fp.  DOT.  12.  Tamiat  qttadriviilatus  amamtu    J.    A. 

p«|rraiw  fiaii/M  8Db«p.  DOT.  AlleD. 

pa/tMfTM  Richardson,  1^.  7ajiiui«mifiiiiiiMjne/if«  J.  A.  Allen. 

'tilio  nUidnt  H.  Allen.  14.  Seimrtu  rickard$oni  Bachman. 

tjf«8p. f  15.  /Scticrop(enM  ro/aii«Mi^rifiii«  (Shaw). 

0j^Ums  eolnmhianmB  (Ord),  '  16.  Ca$(ar  eamadenns  Knhh 

opkUiU  anmatn*  KeDuicott,  17.  Onyekomjf     lemcogtuier     WeHcamduM 

9pkilm»  €U§an9  Kennicott.  i  sobep.  nov. 

i»jMm  iMMMiuii  fiachnuM.  >  18.  fletperon^t  criiiil«t «(.  da^  . 


Ksm  AMmancMM  fadha. 
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>  8rBsPBO[E.s^-<.-oatitiuetl. 

4.  CriTM  niiaifran*  Erslelwa. 

i.  C^HM.-mi  auurolit  (Stj'). 

Cl  f«na«ia  liryinHiMB*  (Muroiirai  R 

««|W. 

7.  JatUoatjHii  ««*ricaa«  Ord. 

(L  JTaiBiwi  MimUiM  BafiiiMiiiM. 

9;  Otu  n(Bad«iM>  Slutr. 

0.  JtiwB  biasn  <  LtnDiPiia). 

<l.  Ftiis  tiMcolor  LiDDieiw. 

£.  £.jru  hnihyi  Hernwii. 

X  r«Bi<  Utrami  Saj. 

4.  <'«irif  nahlHSay. 

&    TaJ/n  wmrroarat  Baird. 

6.  Taiidm  amtriaiiia  (Bodiliietl). 

7.  ittpHU4  tp.  - — T 
^  Spihftlf  tajaHlU  Men-iun. 

0.  iluMtda  mmerieana  Tarton. 

1.  il—ItU peHuanti  En\i>hea. 

5.  GbIo  liuriH  (Ltamfna). 

3.  t't'rvla  ruott  (SebTebor). 

4.  Paloriiu  hngieauiia  Bonaparta. 

5.  i>«c)t««lolor  (Lltiiia>us). 

6.  CmttorrihiluOrA. 

•  PkUM. 


34.  EnUibM  fpunlAi*  Bnudt. 

35.  Zo^iu  Jbii4MuiM(Zti>uuenBMUi}. 
38.  Lufomfi  prinnpt  IliduuilMUi. 
»7.  I^xii  idakorwtU  bji.  nov. 
38.  £«]>«■  (^IrxitoHaBttalliBMhiBaa. 
38.  ttpni  Ir^anMt  Wooil  hnas?. 

40.  l-rp*4  mmpeitrit  Baclinwn. 

41.  IrpiM  ^Jrdii  Bajrdeii. 

42.  JfM  amn-ioiaM  Jardine. 

43.  Btngifer  rarlbou  (KeiT>. 

AKKOTATED   LIST  OF  THE   MAMMAI.S  OF  LDAJIO,  WITH    DKSCBIPTmia 

OP   NEW  SPKCIKS. 
Botox  idahoenalB  Bp.  nov.     Malio  8hreir. 

This  tiD.v  sbrew,  the  smallest  of  tbe  tltree  liera  described,  is  cotntn 
in  the  Salmou  Uiver  Muuutiiiiis  of  Idaho,  aiul  was  found  in  the  8a4 
Tooth  MoDutains  iiliw.     It  differs  widely  from  all  kitowii  speciM  tntutb 
itiug  the  western  United  States,  as  pointed  out  below. 
SOBEX  1DAB0CN81S  sp.  uor. 
IJiKiBlibiMtb.FL  IV. Fie- 1.) 
T.vp«No.  liWil  9  art.,  U.S.  Natiunal  Museum  (Department  of  A^cDltnrFM 
tion).    From  Timber  Cceeb,  Salmon  Rivpc  HonntxinB,   Iilafao,  AugtMt  1^ 
IdUO.    Allililde  abont  -J.SUO  metera  (l«,9»a  feel).     ColleolHl  liy  C.  llaKH 
riam  aad  Vcmnn  Bsilej'.     (Ongioal  nntuber,  1674.) 
Measurewentt  (taken  in  flesh). — Total  length,  95;  t^I  rertubne,  Wt 
I)enctl,  6;  liind  foot,  12.  I 

Oenerat  characterit, — This  shrew  presents  no  striking  external  |<eoa(- ' 
iariUe«.  It  is  about  the  size  of  S.  platgrkinus,  whieli  seems  to  tw  iti  j 
nearest  relative.     It  has  no  afiiiiities  with  S.  personatm  or  rnffraiu. 

Color. — Up()er  parts  dnll  sepia  brown,  darkest  over  ihe  rump;  nntlM  i 
parta  drab-gray,  tinged  with  buflfy.  Tail  biculur,  it»  ujipcr  and  Io»«  ■ 
surfaces  eoncolor  with  the  eorrespondiug  surfaces  of  the  l>oily,  wjtli » J 
ntther  long  pencil,  which  is  dusky  all  round. 

C'raninl  and  Dnital  characters. — The  skull  is  smaller  »nd  lighter  UiM 
Jiat  of  if.  perMOHatm.    The  \ateta\  vuAttvwy'vftAV'fe  \<ft''X>.  Awewataa  in  mH 
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inifonnly  from  first  to  foarth;  the  fifth  is  minute  but  distinctly  visible 
from  the  outside.  This  is  the  only  species  of  Sorex  yet  described  from 
anywhere  west  of  the  Bocky  Mountains,  so  far  as  I  am  aware,  in  which 
the  foarth  unicospid  is  smaller  than  the  third,  in  which  respect  it  re- 
annbles  8.  plaiyrhinua  of  the  Eastern  States. 

Au  old  nursing  female,  with  much  worn  teeth  (No.  Jlfif),  from  the 
8iw  Tooth  Mountains,  is  here  referred  to  this  species,  but,  as  pointed  out 
by  Dolisou,  it  is  exceedingly  difficult  to  determine  the  species  of  shrews 
when  the  teeth  are  much  worn. 

Record  of  tptcimenn  collected  of  Sorex  idahoenaie. 
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dobfloni  sp.  noT.    DoImod's  Shrew. 

This  interesting  shrew  was  captured  near  Saw  Tooth  or  Altnras  Lake 
M  the  eastern  base  of  the  Saw  Tooth  Mountains  in  central  Idaho,  Octo- 
!ler  3, 1890,  at  which  time  the  ground  was  covered  with  several  inches 
;«f  newly  fallen  snow.  It  belongs  to  tiie  Sorex  persofiatU9  group,  and 
iny  be  kuown  from  the  following  description  : 

SOREX  DOBSONI  •  sp.  uov. 
[Jaws  with  tetth,  PL  iv.  Fig. 2. ) 

Type  Mo.  Iffjl  9  ad.  U.  S.  National  Museurn  (Dopartnient  of  Agricnitare  collec- 
tioD).  From  Saw  Tooth  or  Alturas  Lake,  Saw  Tooth  Moantaiim,  Idaho, 
October  3,  18110.  Altitude  about  2,200  meters  (7,200  feet).  Collected  by  C. 
Ilart  Merriam  and  Veruou  Bailey  (original  number  li^iD). 

Meamrements  (taken  in  flesh). — Total  length,  105;  tail  vertebra*,  47 ; 
pencil,  4.5 ;  hind  foot,  12.5. 

Oeneral  ckantcters, — Similar  to  S.  personatus  in  size  and  coloration, 
bat  differing  in  having  a  somewhat  longer  tail  and  in  cranial  and  dental 
Aaracters. 

Oolar. — Upper  imrts  uniform  dull  sepia  brown,  not  darker  on  the 
mmp.  Under  parts  drab-gray  slightly  tinged  with  brown.  Tail  indis- 
Haetiy  bicolor,  concolor  with  the  upper  and  under  surfaces  of  the  body. 

Oramial  and  Dental  characters. — The  skull  is  larger  and  heavier  than 
kit  of  &  per9anatu9.  The  first  and  second  unicuspidate  teeth  are 
Itfgest  and  sabequal ;  the  third  and  fourth  are  considerably  smaller 
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and  neiirly  siil>ei|ual,  but  the  tliird  is  a  trifle  smallttr  tlian  the  luuilli; 
the  fifth  is  cotn])let«ly  iu  the  tooth  row  and  more  Uiati  half  as  large  aa 
tbo  fourth  (when  seen  from  bulow)  and  the  tip  is  chostnot,  as  iu  all  Ibe 
others.  Uoiiipared  with  Sorcx  peraonatus,  its  nearest  relative,  the  i;tt- 
ternl  unicuspids  are  higher;  the  first,  seuond,  third,  and  fourth  are 
more  crowded;  the  first  and  second  ure  larger  in  relation  to  the  tliinl 
and  fourth  ;  and  the  fifth  ia  very  much  larger.  All  of  ttie»-.  t4.'elh  nn 
higher  Lhuu  long,  while  in  iS.  persunatua  the  contrary  is  trae  The  finit 
molariforni  U>oth  is  couspicuou^sly  larger  than  in  perxoiuttvx  aud  ita 
principal  cuop  is  directed  more  obliquely  Imckwanl.  The  internal  lisiiul 
IoIri  of  the  middle  incisor  is  rudimentary ;  the  external  lateral  lobe  V 
hook  is  liirger  thau  iu  H.  pfrsonalus. 


rcnnt  o/apecinum  eollcoUd  of  Sortii.  di'huoHt. 
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Skull. 
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■  Type. 


Sorex  vaeraiia  similis  gnbap,  nov.     Khrotr. 

This  is  the  commonest  shrew  inhabiting  the  marshes  mid  tx>nlend| 
streams  of  the   Salmon    River  Mountains,  and  it  watt  found  in 
E^ahsioieroi  Mouutains  also.     It  i»  nearly  related  to  S.  vagrant  at 
Pacific  coast  region  about  Puget  Sound,  but  diS'ers  from  that  b| 
aa  [lotuted  out  below. 

SOB£X  VAGRANS  SIHILIS  Hiibsp.  nov. 

IJiwswilfa  iMlb,  PI.  IV,  Fig.  3.] 

TypeMn.i(Jt^^9   U. 8.  NutioDBl Uascuin  (nepartmuul  ufAj^rioultarv  cM>l]«cli<ai)i 

From  Timber  Creek,  SaliuoD  Biver  HouDtaina,  Idnbu,  August  'Jl>,  IKW,    U& 

tulle  about  a,5UU  luetera  (if.'iU'i  feot).     Culluoted  by   Basil   Ilioka  Dutobfl 

(original  nnmbeclfiTO), 

ifi»ifluremente  (taken  in  flesh.)— Total  length,  111;  Mdl  vertebno,  tf  | 

pencil,  4 ;  hind  foot,  13. 

General  characlei's. — Similar  to  S.  pagrans,  but  slightly  larger,  mOb 
the  skull  and  mandible  conspicuously  larger  aud  heavier. 

Color. — Upper  parts  uniform  dull  sepia  brown  slightly  tinged  with 
very  pale  rufous.  Under  parts  drab  gray  slightly  tinged  with  tint 
Tail  bicolor,  coiioulor  with  api>er  and  lower  nurfoces  of  body. 

Cranial  and  Dental  charaotera, — Compared  with  A",  vaijrana  Uie  skoB 

is  largo  aud  heavy  (the  under  jaw  in  particular  is  everywhere  cousiiile- 

Qously  thicker  and  heavier)  and  the  angular  process  in  lon^r.    ThB 

ba»e  nf  the  tiiird  upper  utiicuspidiite  tooth  does  not  comedown  lo  lb* 

i>  of  the  biiMes  nf  the  rest  of  the  series.    The  principal  cuKp  of  tli« 

t  luiilarifurni  tooth  is  ilitec.lcA  m«vft  »M\i\uely  hack  ward  than  in  & 

rrtMsf  l|]o  maudibu\ivr  tueW  av©  \ftv?;ftx,\n'£\n« 
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he  aatero-inrerior  border  of  the  aecood  taterat  tooth  is  emarginate 
whed  for  the  rooeption  of  the  posterior  part  of  the  preceding  tooth- 

Beeord  of  qwciMea*  eoiltcUA  of  Sorex  ragraiu  rinilu. 


n  RiTcr  MdudUIm  I 
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Abe.  M,  I  wo: 


•Type. 

c  paliutrU  RiohardsoD.    Manb  Sbrew. 

is  lar^e  and  handaouie  uhrew  is  cottimoD  along  the  streams  and  Id 

hy  places  In  many  parts  of  Idubo,  and  is  easily  caught  in  trapH 

A  with  meat. 

gree  with  Dobson  that  the  genus  Neosorex,  erected  for  this  (or  a 

ly  allied)  species  by  Bainl,  is  not  based  ou  characters  entitled  to 

tic  recognition,  but  differ  with  hioi  in  the  opinion  that  it  "  can  not 

be  considered  as  representing  a  subgenus,"*    1  regard  Neosorex 

I  excellent  sobgenas. 

Record  of  tprcimeHi  colUeltd  of  Sortx  paluntrii. 
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VespertJJio  nltidua  II.  AlU'u.     CslifoniLii  lint. 
A  singie  spuuiiueii  of  a  small  browu  Iwt,  provisionally  ruferred  to  thiH  ' 
spt'cies,  was  shut  by  Mr.  dark  P.  Streator  on  Birc.U  Creek,  August  ID. 
It  is  a  female,  and  apparcutly  imoiature. 

Aecord  0/  •perimm  c«llerlrtl  of  V^tr'Mio  HilMtui. 
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Arctomys  Bii. 1    Mumiot. 

Kearly  extinct  iu  the  re^jiion  traversed,  tliougb  very  abnndaat  a  jvtt 
or  two  ago.  Only  two  imii  vid  tiala  were  seen,  and  tbey  were  above  IJmbw 
Hue  in  the  Salriiou  Ktver  Mountains.  One  sat  at  the  moutli  of  a  can) 
at  au  altitude  of  about  3,35(1  uieterH  (11,1100  feet).  It  stiemeQ  to  haves 
narrow  red  belly  aiid  gray  back.  Buiuaius  uf  Arctomys  an-  voniiuon  M 
Big  Butte  aud  iu  the  lava  t>edu.  The  itiliabitauts  attribute  their  de- 
struction to  tlie  severe  drought  of  the  past  few  years. 

In  1872  I  collected  Hpeciniens  of  an  Arctomj/x  ou  Henry  Fork  of  Snake 
River  and  iu  the  Teton  Basin  (Noa.  1240tJ  aud  12407,  U.  8.  Nat.  Mlis.). 

SpBrmophiloB*  toixriiBendi  Itacbuiiiii.    TowumoiI's  Spermophile. 

S^eTTHupkilua  tvuiineHdi  Uaubuiac,  Jouru.  Acad.  Nat.  tici.  Pbiln.,  vol.  viil,  Itl30,  pp. 

til-fiii.    (Typu  frum  Plaina  of  ColuDibia  uear  the  mitutU  of  Walla  WulU  Rtrtt. 

^ot  of  Allen,  MonoH,  RodontJa,  1877,  pp.  848-860), 
SpcrinopliilHa  iHolUt  Keniiitott.,  Proo.  Aoa-I.  Nat,  Boi,  Pbila.,  I8t^!,  p.  158.     (Typu  Irm 

Camp  Floyd,  now  Fnirlield,  Ulak.    Tbia  furtn  Diay  prove  to  tM)aabapocill««Uf 

separable  fruui  ttuu  toirtifvHdi). 


'  For  neveral  yoiirs  I  liave  niiHle  a  B]>ucia1  eflbrt  IniMUiire  Heries  of  the  SporniophUM 
of  the  Great  Bosiu  nnd  FlaiOB  of  tbo  Souke  nud  Coluiubib  for  the  purpose  of  mmxt- 
iag  syuooyiny  and  ascertaiuiiig  tbo  true  atatna  of  tbe  apecies,  anil  have  huuc««IhI  il 
briDi;iDg  tof^thcr  in  all  about  100  specimenB.  Tbe  niitiiber  vroald  hnvo  b«i«ii  at  IcaM 
twice  an  great  bnt  for  the  incoavenient  nnd  HeeminKlyniiaecewarybaato  which  tbta 
aniiuaU  maoifesl  in  goiiii;  into  wioter  qimrtera  when  the  aiinimer  is  litlte  wore  Una 
hair  gone,  thus  disappototjoir  the  colloctuis,  who,  iu  Mvorftl  iUBtanoos,  rMctiad  ita 
luculitioH  aimed  nt  just  loo  late. 

Ill  addition  to  tbe  apeciuiena  luentioned,  nbicb  are  ofexoollent  qaality  and  umw- 

(lauieil  by  hIcuUh,  1  bave  examioed  tbe  tyjtua  of  all  tho  B(>ocina  known  to  iuhayt  tM 

reKi**")  uftmely,  Uauboiau'a  S.lowiiseKdi  (in  tbo  uiuacum  of  tliiiPliilodolpbi*  AvaJiwaf 

I  vrNaturnlBvienuca),  andKennioDtt'BNioJfM.  *%dN«,  HiidamHilHK(i"  thnll.  H.  NiiUvml 

HiiKunm),  nnil  uIhd,  as  staled  in  another  plsue,  have  n-ceived  spuciiDon*  iif  S.  rolumU- 

mtiM,  from  within  a  few  milea  of  Hie  type  loi-ality.    The  conclnsinns  rei.nUlii«  rnnd 

1  study  were  intonilod  to  apptwr  first  in  a  ruvision  of  the  pniiiis,  npiii,  ulilch  Il« 

\  aiilboi'  boH  Ixwn  niiKiiKsd  for  some  time,  but  tbe  nncomityfnrnamiugajK'cliviin  raoM) 

reuddrH  It  iinperalive  ti>  rorcstall  tbo  mom iWuial  pHpcr  by  au  nn(lI>l>I>(^cn 

aaoritl  riMOlU  w  Ik  m  thvj  nWua  \m  Utu  &«Vsi:\v\\«ihli<iu  ol  Lhs  ajHiviwi. 
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Comiiion  at  Blackfoot  aud  along  JMg  Lost  Kiver  and  Birch  Creek, 
suid  probably  througbout  the  Snake  Plains  and  sage-covered  valleys  of 
Idaho,  as  well  as  the  Plains  of  the  Columbia.  This  Spermophile  is  silent 
and  shy  and  goes  into  winter  quarters  early ;  it  was  not  seen  after  the 
middle  of  August.  Mr.  Bailey  says :  <<  Those  taken  were  all  very  fat 
and  were  excellent  eating,  the  flesh  being  white,  tender,  and  sweet, 
without  unpleasant  flavor.^ 

In  1872  I  collected  this  species  at  Ross  Fork,  near  Fort  Hall,  July  3, 
leoording  it  under  the  name  Spermophilua  molliH  of  Kennicott  (Sixth 
Annual  Bept,  U.  S  Geological  Survey  Terr.,  1872, 1873,  p.  664.  Speci- 
men No.  iiiii  S  U.  S.  National  Museum). 

It  is  with  great  reluctance  that  I  am  forced  to  adopt  for  this  Sper- 
Bophile  a  name  which  has  been  in  common  use  for  another  species  since 
1877,  but  adherence  to  the  rule  of  priority  leaves  no  other  course  open. 
The  type  of  the  present  species  was  collected  by  John  K.  Townsend,  <<  on 
theOolambia  River,  about  300  miles  above  its  mouth,  in  July,"  and  was 
dMcribed  by  Bachman,  in  1839,  under  the  name  Spermophilus  townsendi.* 
Bineteen  years  later  Professor  Baird  based  his  description  *'  upon  the 
original  of  Bachman's  article,  in  the  collection  of  the  Philadelphia  Acad- 
emy of  Natural  Sciences,"  because  '<  no  specimens  of  this  species  were 
eollected  by  any  of  the  expeditions"  (Mammals  of  N.  Am.,  1857,  326). 

In  1863  Robert  Kennicott  describe<l  a  Spermophile  from  Gamp  Floyd 

(now  Fairfield),  on  the  west  side  of  Utah  Lake,  Utah,  under  the  name 

Bpermaphaus  mollis  (Proc  Phila.  Acad.  Nat.  Sci.,  1863,  157).    In  1874 

*  J.  A.  Allen  placed  mollis  under  townsendi  as  a  subspecies — an  arrange- 

L  ttent  in  which  I  fully  concur,  though  the  habitat  given  is  erroneous 

(Proa  Boat  Soc.  Nat.  Hist,  xvi,  1874,  p.  293).    Three  years  later,  how- 

\  wer,  in  his  monograph  of  the  group  (Monog.  N.  Am.  Iio<lentia,  1877, 

1^  pp.  848-860),  he  receded  from  his  former  position,  accorded  full  si)ecific 

^  nnk  to  *V.  mollis^  and  transferred  the  name  totcnsendi  (as  a  subspecies 

.  of  richardsoni)  to  the  animal  described  by  Kennicott  in  186.'^  as  S.  cle- 

ftfu.    This  course  is  easily  explained  by  the  fact  that  Allen  never  saw 

'  the  type  of  totcnsendi^  and  was  mislecl  by  the  erroneous  measurement 

of  its  length  given  by  Bachman — <<  8  inches  9  lines,"  which  is  nearly 

51"""  (2  inches)  too  much.    The  measurements  of  the  hind  foot  and  biil 

(eorrectly  recorded  by  Bachman  as  "  1  inch  4  lines  and  1   inch"  [ap- 

piozimately  33"'"  and  25"'"]  respectively),  apply  to  this  species  and 

fidi  far  short  of  the  dimensions  of  the  same  parts  in  8.  clegans.    In  8, 

degoMS  the  hind  foot  averages  about  41""  and  the  tail  70"'",  while 

io  8.  townsendi  the  corresponding  measurements  are  33""  and  39""". 

Throogh  the  courtesy  of  the  authorities  of  the  Philailelphia  Academy 

of  Natural  Sciences,  I  have  recently  examined  and  measured  the  tyi>e 

of  &  townsendi^  and  can  not  see  that  it  differs  in  any  way  from  the 

MrieB  collected  by  our  party  on  the  Snake  Plains  of  Idaho.    The  length 

of  the  hind  foot  io  a  fraction  less  than  33"". 


*  Joor.  Pbila.  Acad.  Nat.  Sci.,  yoI.  vui,  18»d,  pV*  ^^^>^* 
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^B        This  species  inlnibits  the  Blackfoot  Monnteins  east  of  tbe  town  of 

Blackfoot,  on  Snake  Uiver,  where  Mr.  Bailey  fouud  it  common  (rrna  tiM 

fooiliilta  t»  the  higher  parts  of  tlie  rauge.    The  rflucbmeD  living  nloag 

^_      the  foothills  comulain  that  their  crops  sufl'er  from  its  depredations.    It 

^^    inav  occur  also  in  other  monntain  raucres  visited,  r)nl  Imcl  dentiMl  n|) 

^H    lielore  tlipjie  mountains  were  reaclioil.     Bnrrows  of  Romi>  H|MV!u<«At 

local  name  Picket  Pin,  by  which  Speruiophiles  are  known  in  Idaho  ami 

other  parts  of  the  west,  is  suggestive  of  tiie  npright  position  these  aoi- 

^^    inuls  assame  when  silting  at  the  moatlia  of  their  holes. 
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mophiliMM  elegans  KenuicoU.    Keunicott's  Sperraophile. 

i0philM»  eUgawi  KeDDicott,  Proc.  Acad.  Nat.  Sci.  Phila.,  18G:i,  p.  154  (type  frotu 

Fort  Bridfi^r,  Wyoming). 
ippkihiM  rielunrdtani  var.  tawnsendi  Allen,  Monog.  Rodentia,  1677,  p.  848-{-  (not  S, 

toavMMuii  of  Baoh^an,  1839). 

»mmon  in  the  sage  brash  of  the  Neutral  zone  on  the  sides  of  Biroli 
tk  and  Lemhi  Yalley  (jast  below  the  Canadian  or  Douglas  fir  zone 
abore  the  Sonoran) ;  probably  common  in  many  similar  localities 
ed,  bat  hibernating  so  early  that  it  was  not  observed.  The  last 
imen  seen  was  captured  August  22. 

1872 1  collected  this  species  at  Henry  Lake  and  near  Teton  Caiion 
ily  and  August  (Nos.  HHi,  Hi*f ,  iiW,  HHij  U.  S.  Nat.  Mus.). 
lis  species  has  been  long  known  as  8.  townsendiy  but  the  name 
sendi  was  originally  applied  (by  Bachman)  to  the  small  gray  Sper- 
bile  of  the  Plains  of  the  Columbia  and  Snake  Bivers,  to  which 
ies  it  is  here  restored.  The  present  species,  therefore,  requires 
her  name,  which  is  found  in  the  8.  elegans  of  Kennicott  As  Ken- 
tt  stated,  it  ^<  is  most  nearly  related  to  S.  richardsoni^^  from  which 
fty  be  found  to  differ  subspeciflcally  only. 


Record  of  speeimeM  collected  of  Spermophiltu  elegant. 
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mophflns  colmnbiannB  COrcl).    BnrrowiDg  Sqnirrel. 

mg»  eolunOhanue  Ord, ''  Giithriu's  Geoj^r.,  2d  Am.  e<l.,  ii,  1815,  pp.  292-30:{ "  (based 
on  the  'Barrowing  Sqnirrer  of  Lewis  and  Clark). 

mgx  kraokiura  Rafinesqne,  Am.  Monthly  Mag.,  ii,  1817,  p.  45  (based  on  the  *  Bur- 
rowing Sqnirrer  of  Lewis  and  Clark). 

mgt  krachyura  Harlan,  Fauna  Americana,  1825,  pp.  304-306. 

mye  (Spermophilui)  parryi^  var.  B.  erythrogluteia  Richardson,  Fauna  Borcali- 
Americana,  i,  .S2il,  p.  161. 

tophiltis  parrgi  var.  ergthrogluteia  Allen,  Proc.  Host.  Soc.  Nat.  Hist.,  xvi,  1^74, 
p.  292. 

lopkilue  empetra  var.  ergthroglutfrus  Allen,  Monog.  Rfnlentia,  1H77,  p.  KtiK 

rowing  Squirrel**  Lewis  and  Clark,  Paul  Allen  o<l.,  1814,  ii,  pp.  173,  174  (descrip- 
tion), 312  (locality). 

lis  Spermophile  is  abundant  in  northwestern  Idaho  and  may  inhabit 
lorthem  part  of  the  region  traversed  by  onr  party,  bnt  it  goes  into 
er  qoMters  so  early  that  it  was  not  captured.  It  is  common  in  the 
rwater  region,  living  in  colonies  in  the  prairies.  I  have  speci- 
I  from  Moscow  and  Orangeville.    Mr.  Clay  McNamee  writes  me 


I 


Horra  ahbbioait  fuhta. 

ttniu  Mfwcov,  Idaho:  "Tlieso  S[>crmophile^  live  in  colonieti  like|irairie 
.'dogH,  and  ai'e  very  tLbuiiduut  iu  tliis  (tiHlrict.  Maiiycaube  kill^l  widiin 
the  city  limits  of  Moscow  in  the»i)riiig.  lu  making  tliiMr  burrows  kouhs 
dirt  is  thrown  out,  luakiug  a  small  uiouDi],};eiierallyoracirtittlHr  rorin. 
The  monnds  range  from  3  to  10  inches  in  beit^ht.  The  holu  or  barrow 
generally  goes  straight  down  for  18  inches  or  2  feet.  The  animala  whoa 
iliaturbetl  sit  up  erect  like  a  prairie  dog  and  watch  a  person  until  witliln 
a  fow  yards  and  then  rush  into  their  hole^,  uttering  iv  series  of  Hhort 
squeaks  or  whistlea.  When  one  is  shot,  unless  killed  quite  dead,  it  ie 
almost  sure  to  get  away.  They  hi1>ernate  during  the  winter  and  falL 
Nearly  all  disappear  about  the  loth  of  July  and  remain  until  the  neit 
spring.  On  account  of  this  habit  tbcy  are  called  '  Seren  8leei>e.r8'  u 
they  stay  underground  about  7  months.  They  are  very  fat  wlieu  th^ 
go  into  winter  quarters  and  are  so  poor  when  tbcy  ooine  out  in  tlie 
spring  that  they  can  hardly  walk." 

This  animal  is  the  'linrrowing  Squirrel'  of  Lewis  and  Clark,  and  the 
synonymy  at  the  bead  of  this  article  will  be  a  great  surjirise  to  uoot 
manimalogists,  for  the  'Burrowing  Squirrel'  bas  been  long  believed 
to  l)e  a  prairie  dog  {Vyiiomys),  while  it  now  proves  to  be  the  groamt 
squirrel  described  by  Richardson  in  IH'29  under  the  name  Arctom0 
[Hpermophilu^)  parryi  var.  erythrogluteia,  which  is  the  same  .aaiinatu 
the  SpermophiluM  empelra  var.  cri/throntuttfug  of  Allen,  1877. 

llaird,  in  1837,  cited  Urd's  Arctomj/s  eolumhianuis  us  a  qnestionahle 
synonym  of  bis  own  Cynomya  gunnisoni,*  with  the  following  csplmiii' 
tinn :  "  Lewis  and  Olark  mention  a  Burrowing  Squirrel  from  the  jilaiiu 
of  the  Columbia  which  appears  to  be  a  Ci/nomyit,  and  may  possibly  he 
the  same  with  the  species  here  described," — namely,  0.  gunnuoni 

Allen,  in  1871,  adopted  the  name  Oynomyn  colnmhiann*  lor  the  Pla- 
teau Prairie  Dog,  under  which  C.  gunniaoai  of  Baird  was  given  w  a 
synonym;  and  in  1877  he  stated:  "the  name  columbinnuti  of  Otd 
becomes  the  only  tenable  specific  designation"  for  the  prairie  dog  ia 
qneslion.t 

Several  years  ago  I  began  to  doubt  that  any  species  of  Prairie  Dog 
occurred  on  the  plains  of  the  Columbia,  and  sulxtoquent  invustigtttion 
entisfled  me  that  my  suspicion  was  well  founded.  Therefore,  in  writingor 
the  I'Intean  I'rairie  Dog  in  a  recent  imblication,}  1  discarded  the  name 
Vynmnyt  columbianm  and  substitutetl  therefor  Cynomys  ffunnUoni  of 
Baird,  but  did  not  state  the  reasons  for  so  doing.  Having  asc^ortaiuNl 
positively  that  no  Prairie  Dog  inhabits  any  part  of  ihe  Plains  of  tii« 
Columbia  or  the  region  bordering  tbercou,  I  set  out  to  procure  sfriai 
of  the  Spermophiles  of  the  area  in  f  )ie  hope  of  determining  the  ideiililj' 

'  HaninialM  of  North  America,  181^7,  p.  335. 
t  MonoKr»pIiB  of  Itodentiu,  IBTT,  p.  Wti. 

I  Roport  on  tliP  Renultit  nf  n  Itinlo);icnI  Survey  of  Ha,a  FrnnoiBCO  MoanU 
'  Boun,  N.  im,  Fquda,  No.  :I,  Soplomber.  IftW,  pp.  ?H,  .W, 
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of  the  ^BaiTOwiiig  Squirrer  of  Lewis  ami  Clark,  to  wliicb  tlic  scientific 
Dame  Arctomy$  columbianHH  was  g^iven  by  Orel  in  1815.* 

The  narrative  of  Lewis  and  Clark's  Kxi>editiun  f  contains  the  state- 
ment :  ^'  We  saw  many  sandhill  cranes,  and  some  ducks  in  the  marshes 
Bear  oar  camp,  and  a  greater  namber  of  burrowing  squirrels,  some  of 
which  we  killed  and  found  them  as  tender  and  well  flavored  as  our 
gmy  squirrels."  The  context  shows  that  the  precise  locality  to  which 
tbej  refer  is  a  camas  (called  by  them  ^  Quamash ')  prairie  between  the 
ImIkb  of  the  Clearwater  or  Kooskooskie.  I  have  succeeded  in  obtain - 
iag  ft  fine  series  of  specimens  of  the  large  Ground  Squirrel  which 
abounds  in  this  region.  Most  of  these  specimens  were  procured  in  the 
aeighborhood  of  Moscow,  not  more  than  65  kilometers  (about  40  miles) 
distant  (in  a  northwesterly  direction)  from  the  very  si>ot  where  Lewis 
and  Clark  killed  their  specimens.  Others  were  obtained  near  Grange- 
ville,  a  still  shorter  distance  (48  kilometers  or  about  »^  miles  south) 
from  the  type  locality.  These  animals  belong  to  the  species  gener- 
illy  known  as  a  form  of  Parry's  Spermophile  {SpermophiluJt  empetra 
erftkrogluteus).  The  detailed  description  of  the  ^burrowing  s(|nir- 
rd'  given  by  Lewis  and  Clark  applies  in  every  particular  {  to  this 
aaimal,  while  it  does  not  apply  at  all  to  any  Prairie  Dog  or  in  fact  to 
toy  other  known  species  of  North  American  mammal.  It  seems  al)- 
lolutely  certain,  therefore,  that  the  < burrowing  squirrel'  of  Lewis 
ind  Clark  is  the  present  animal,  and  consequently  that  the  Ri>ecific 
name  columbianus  applied  to  it  by  Ord  in  1815  becomes  the  only  avail- 
able name  for  the  species. 

Stated  brieilyi  the  two  reasons  which  render  this  change  imperative 
lie,  firsts  that  Lewis  and  Clark's  description  fits  this  particular  K|KHrles, 
ind  second,  that  no  other  animal  which  can  by  any  i)ossibility  be  made 
to  agree  with  their  description  inhabits  the  region. 

In  the  words  of  Dr.  Allen :  ^'  As  the  whole  synonymy  of  the  s|»ecies 
tarns  upon  Lewis  and  Clark's  description,  I  quote  it  in  full.''§  Lewis 
ind  Clark's  description  is  as  follows : 

*<  There  is  also  a  sfiecies  of  squirrel,  evidently  distinct,  which  we  have 
denominated  the  burrowing  squirrel.  He  inhabits  these  plains,  and 
lomewbat  resembles  those  found  on  the  Missouri ;  he  measures  1  foot 
ind  5  inches  in  length,  of  which  the  tail  comprises  2h  inches  only;  the 
leek  and  legs  are  short;  the  ears  are  likewise  short,  obtusely  iK)iiitetl, 
ind  lie  close  to  the  head,  and  the  ai)ertu]*e  larger  than  will  generally  be 
found  among  burrowing  animals.    The  eyes  are  of  a  moderate  size,  the 


*  In  the  Mcond  American  e^litiou  of  (fntliri«.**H  Oeof^rapliy,  a  wry  ran*  1>ook. 

tPmol  Allen  edition,  vol.  ii,  1814,  p.  :i\'2. 

X  The  only  poesible  exception  ih  the  length  of  tbe  tail,  wbich  \n  Bai«l  to  1m*  only 
^  inchee  (abont  tf>3""").  As  a  matter  of  fact  it  averaj^os  a  littb*  ovrr  Kni"""  ^4 
lucliee).  Tbe  tail  may  bave  l>een  unnsaally  Abort,  or  the  tip  may  have  lieen  br«>ken 
^  in  the  specimen  they  meannn^d. 

i  Monographs  of  N.  Am.  Kodentia,  1877,  p.  904. 
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pniHl  block,  and  the  iris  of  a  Uark  souijr  brovn ;  tlie  wliiskerH  aru  lull,  < 
Iod;;,  anil  i)LAck;  tbe  tvvtli.  ami,  indt<vil,  tti«  whole  contour,  rvscrmltU)  | 
tbose  of  tiie  Gt|airTvi ;  eadi  foot  hai>  fire  toes ;  the  two  inaer  ones  of  the  j 
fbre  fe^t  an*  rem&rfcatily  sliort,  sod  are  equipped  vitb  blunt  nails;  the  1 
remaitiing  toe«  on  tbe  fh>iit  feet  are  loug,  black,  sli^btly  curvet),  and  | 
«liari>ly  poinlrd ;  the  liair  of  tb«  tail  is  thickly  ins<>rte«l  ou  the  Bidn  ] 
only,  which  gires  it  a  Hat  appearauoe,  and  a  long  oval  rorni ;  the  ti|ia  ] 
of  the  hair  fortning  the  oater  edges  of  the  tuil  are  white,  the  other  ^ 
extremity  of  a  fox  retl:  tlie  under  part  of  the  tail  resemblea  an  iron 
gray;  the  upper  is  of  a  re^ldish  brown;  the  lower  part  of  the  jaws,  tlie 
under  {lart  of  the  ueck,  legs,  and  feet,  from  the  boily  and  iHslIy  <loirB- 
wards,  are  of  a  light  brick  re<] ;  the  nose  and  eyes  are  of  a  darker  sbadv 
of  the  same  color;  the  upper  part  of  the  bead,  ueck,  and  body,  are  oft 
curiona  brown  gray,  with  a  flight  tinge  of  brick  red;  tlio  longer  hain 
of  theite  parts  arc  of  a  reddish  white  color  at  their  extremities,  and  fal^ 
iog  logetlier,  give  this  aniual  a  speckled  appearance.    These  animtla 
IbrniinlargecomjutaieSjIike  those  on  the  Missonri,  occupying  with  their 
burrows  sometimes  200  .icres  of  land  ;  the  barrows  are  separate,  and 
each  possesses,  iwrhaiw,  ten  or  twelve  of  these  inhabitants.     There  is  a 
little  mound  in  front  of  the  hole  formed  of  the  earth  throwu  out  of  the 
burrow,  and  frequently  there  are  three  or  four  distinct  hules,  forming 
one  burrow,  with  Iheseentrances  around  the  base  oftbese  little  moninhL 
These  mounds,  sometimes  about  2  feet  in  height  and  4  in  diameter,  an 
occupied  as  watch  towers  by  the  inhabitants  of  these  little  oonimunitiea. 
The  squirrels,  one  or  more,  are  irregularly  distributed  on  the  tract  tbdy 
thus  occupy,  at  the  distiince  of  10,  20,  orsometiniesfromSO  to40yiink 
When  any  one  approaches  they  make  a  shrill  whtRtliug  sound,  some- 
what resembling  tweet,  tweet,  tweet,  the  signal  for  their  party  to  take 
the  alarm,  and  to  retire  into  their  int;«uchments.    They  feed  on  tba 
roots  of  grass,  etc."  * 

Tunlas  dneiaaoens  M>>rriant.    Oray  Qroond  Sqnirrel. 

Tamiat  eitinatctiii  MerTinm,  N.  Am.  P^nna,  Ko.  4,  Oct.,  ISMS.  p.  30  (I>'|h>  frum  Halnuk, 
Mniitana). 

Abundant  in  the  Salmon  River,  Saw  Tooth,  and  Fahsimeroi  Monn- 
tains,  living  in  colonies  in  rocky  places,  often  above  timber  line,  and 
hilwrnutinfi:  early ;  not  found  below  the  Douglas  fir  itotio.  By  the  raid- 
lileof  AuguHt  this  species  had  Itecome  excessively  fat  and  aptMArtd 
during  the  hottest  day.t  only ;  after  the  first  of  September  it  was  rawly 
seen.  The  majority  of  the  specimens  obtained  still  had  the  red  manllr, 
though  a  nnml)er  wore  in  various  Htagen  of  the  change  from  rwd  to  gray. 

Two  were  kilteti  as  late  as  September  23  (a  warm  day)  on  tbe  divide 
beween  the  lieadwatera  of  Big  Ixjst  Itiver  and  those  of  Trail  OreA 
though  none  had  been  seen  for  alwint  three  weeks.  On  awann  aftex- 
noon  two  dsya  later  (September  25)  two  more  were  killed  and  oih*rt 


'  Lawia  luul  CUrk's  TtatcIb,  Voul  Uteaedllioa,  vol.  U,  iSSl4,  pp.  in.  191 
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D  the  apper  part  of  Wood  River  Valley  and  ou  the  divide  be- 

tbe  head  of  Wood  Uiver  aud  that  of  Salmon  Uiver. 

.  cauon  on  the  west  aide  of  tlio  Lost  Uiver  Mountains  (soDthem 

uation  of  the  Salmon  Biver  Bange)  Mr.  Bailey  met  with  a  colony 

imbera  of  which  differ  in  habits  from  those  previonsly  known,  in- 

h  as  they  climb  trees.    Mr.  Bailey  says :  "  They  climb  trees  read- 

Te  shot  several  from  0  to  30  feet  high  in  trees,  aod  frequently  saw 

a  bushes  after  berries.    Thoy  are  very  food  of  ripe  gooseberries, 

t  the  seeds  of  nomeroas  small  plants." 

872  I  collected  this  species  at  Henry  Lake,  Angnst  10  (So.  HHIi 

Nat  Mns.). 

Jtowrd  qT  Mpeeimin*  etJlaelei  of  ToMiot  eintrMen*. 
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TamU«  qnadnvttutoa  anxEnos  All«n.'     RUtnilfa  Ciiipmnnk. 

AbuDdant  througbout  tbeCaDHilianaml  Undsonian  forests  orcAntnl 
Mabo,  descending  as  low  as  the  upper  part  of  !be  sage-covcrwl  (hot* 
hills,  and  occariug.thoDgfauot abundantly,  nsbigUas  tiuilier  line  no  the 
monntAins.  JustabOFetimberlinem  tbe Saluion Hiver  Moaiitains Uiix 
cbipmnnk  was  observed  ooItecUiig  large  nionttifuU  of  tlie  wliitu  ««d 
from  the  beds  of  dwarf  willows  {Sntix  retimlala),  which  are  only  ahoot 
2  inches  in  beigbt.  In  tbe  Saw  Tooth  Mountaing  tlaring'lhe  early  part 
of  October  it  was  very  abundant  and  remfuned  active  during  coM 
weather,  even  after  tbe  gronnd  was  covered  with  snow,  running  abMt 
and  tunneling  in  the  soft  snow  after  tbe  manner  of  Keil  Squirrelf— * 
habit  I  have  never  before  observed  in  a  Ghi[>mnnk.  It  is  au  actin, 
sprightly  animal  and  cUmtis  trees  freely,  though  rarely  going  bigb.  Itl 
principal  food  in  tbe  region  about  Saw  Tooth  Lake  at  the  time  of  onr 
visit  (last  of  September  and  early  October)  oonsisleil  of  the  needs  of 
Pinua  murrayana,  of  which  I  removed  sot  less  than  332  from  tlie  diert 
pouches  of  a  single  individual. 

Seventy-four  specimens  of  this  Chipmnnk  were  collected  and  brongbt 
back  to  'Washington — a  sufficient  series  to  illustrate  many  jKiintfi  of 
seasonal, geographic, and  individual  variation.  AU  (lius[>ei-.imim8fran 
the  Saw  Tooth  Monntains  are  nearly  typical  nmn-RM*,  and  those  from  tit 
Pahsimeroi  and  I^ost  Kiver  Mountains  are  fairly  referable  to  tbe  HanW 
form.  Those  from  tbe  northern  Salmon  River  Mountains  show  a  strong 
tendency  to  run  into  luteiventris,^  just  half  of  tbe  specimens  oolleoled 
having  n  decideil  fnl  voiis  wasli  across  the  belly.  Dr.  J.  A.  Allen,  to  whon 
I  Hiihmitteil  the  B|iecimens,  writes : 

"  If  No.  23508  [a  yellow-bellied 8])ecimcn|  fairly  represents  tbeSalmoti 
River  series,  I  slionUI  not  hesitate  to  label  tbem  Tantin*  quaHrtvitMti 

'Tamiai  anumut  Allen,  Bull.  Am.  Hiis.  Nnt.  Hist.,  Ill,  No.  t.  June,  lltti*,  pp.  OM) 
(typo  from  Fort  KIniiiatli,  nrcgon). 

ITamUu  •fvadririltatua  Uleirrntn*  AIIod,  Boll.  Am.  Mnn.  N»t.  Hist,,  iii,  N«>.j 
1^.  lOft'llXi  (type  froiu  tMiict  MouuU\ii  VdiVc,  ViotvVi>.'n%v 


Jn.T.  un.i 


MAMMALS   OF   IDAHO. 


45 


^  kieiventris.  On  the  other  haiid,  I  do  not  see  how  it  is  possible  to  do 
K  Otherwise  than  to  refer  the  Saw  Tooth  Lake,  the  Pahsimeroi  Moun^ 
I  taiDs,  the  Lost  Biver  Mouutaius,  and  the  Bireh  Creek  series  to  Tamias 


n 


Reoordof  Bpecimens  collected  of  Tamias  quadririttatna  amcenut. 


IB  No.    ! 


ftlo.     Sknll. 


I 


31422 
31421 
31430 
31423 
S142« 
S1427 
11417 
31419 
31415 
S1418 
81425 
Sl«4 
31842 
80485 


30880 
300R 
308n 


ttSS      30679 


2ai      30878 


30887 
30881 


asio 


[ 


80676 
31881 
3U882 


mM  :     30891 


I 


I    30756 
I    80761 

30787 
;    30755 

30877 
I  30788  i 
I  30786 
I  30784 
I  3078B 
:    30870 


I 


9463  I    30871 


o 


Locality. 


1860 

1861 

1865 

1866 

1867 

1868 

1809 

1870 

1871 

1872 

1889 

1909 

1917 

1456 

1400 

1491 

59 

74 

76 

76 

77 

78 

79 

80 

1500 

1500 

1502 

1503 

1513 

1514 

1515 

1516 

1517 

1543 

1544 

1545 

1546 

ISM 

110 

111 

112 

113 

149 

ISO 

151 


Saw  Tooth  Lake.  Idaho. 
,  ...do... 

...do 

do 

do 

...do 

...do 

...do 

do 

...do 

do 

....do 

. . .  .do 

Bin  Bott«,  Idaho 


Date. 


• 

J 

i 

tk 

s 

Sex. 

fi 

• 

-a 

> 

z 

-3 

1 

1 

H 

H 

Sopt  2G,  1890 
...do 


— do 

...do 

...do 

....do 

...do 

...do 

...do 

...do 

Sept  28, 1890 

Sept  29. 1890 

Sept  30. 1890 

July  19. 1890 

Arco,  Idaho j  Jaly25,1890 

...do I  July  20, 1890 

...do i  July  29, 1890 

Loflt  KiverMountainii.  Idaho July  30,1890 

. . .  .do • 

— do 

do 

....do 

do 

— do 

....do 

...do 

do 

do 


9-... 

J.... 
9-.., 

\j   •  •  •  . 
'f  •  ••* 

,r..., 

o  . .  .  . 

9... 


9 

(/ 

9  ad.. 

■S 

9 


....do 

. . . .  do  ....... 

....do 

....do 

....do 

July  31, 1890 
July  29. 1890 

...do 

...do 

. . .  .do 


9 


I J  .....  I 

Q 

▼         *  *  *  *  ■ 


....do j  July  30. 1890 

..do 

..  do 

....do 

do 

■ do 

i...d„ 

. . .  .do 

.. . .  .do 


...do 

...do 

..  do 

...do 

Aug.   6,1890 

...do 

...do 

...do 

...do AnK.11,1880 

...do .  Aug.  6,lt<90 

...do :....do 

...do do 

...do do 

...do i  Autf.  11. 189«»  . 

...do |...  do I 

...do do ■ 


f..... 
9..... 

,r 

i  ad.. 
9.... 

r 

■  •  •  • 


9ii» 


I 


I 

9. 


I 

d 


196 

80 

32 

203 

80 

82 

213 

88 

33 

212 

93 

33 

106 

84 

32 

202 

88 

33 

195 

78 

32 

195 

78 

33 

\9& 

73 

32 

194 

80 

33 

210 

87 

32 

210 

90 

32.5 

202 

8U 

33 

209 

93 

32.5 

213 

98 

34 

216 

106 

34 

207 

100 

33 

195 

93 

83 

192 

86 

33 

197 

92 

33 

200 

91 

33 

201 

94 

32 

202 

95 

33 

201 

86 

32 

213 

95 

32 

204 

93 

32 

208 

98 

38 

205 

96 

32 

207 

92 

33 

210 

97 

33 

195 

93 

32 

2I-J 

98 

33 

306 

96 

32 

311 

9G 

33 

310 

9:1 

32 

313 

9:1 

31 

190 

77 

33 

310 

88 

32 

313 

68 

33 

187 

M 

X\ 

209 

o:t 

31.5 

210 

V\ 

3:) 

311 

88 

31 

207 

GO  - 

33 

*i\\ 

^\ 

\  "» 

1 

1 

3|^^^^^^ 
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J 

S 

^«t2Sf^- 

1 

1 

U-callll. 

!>■«>. 

an. 

l! 

Bk.-. 

„».,., 

ma 

M8SI 
»S7S 

MS7II 

JWtM 

iiaa 

aim 

3\IM 

ansa 

Sl>0g3 
nuDM 

313W 

auoo 

Iftl 

ISS 
Mil 
MQ 

IMS 

l«U 
t«l 

lew 
ia» 

IBM 

1-m 

1704 

I7W 

17W 

m 
m 

181 

17CT 
17B« 
IWl 
lUS 

U.I  Klvcr  MmdMIim.  IiUbo . ... 

A>g.lt,lW> 

9 

8 

J-... 

9 

9 

■f 

J 

rf 

? 

9.... 

9 

•f 

8 

« 

S 

9 

? 

.f 

?.... 

» 

P 

? 

».... 

P 

J 

J 

114    ]■ 
US       If 

ISO    m 

ai     v 

M 

m 

21S 
Mt 

U> 
MI 

Mt 

US 

*l» 
»• 
m 

M 

ZU&i 

■san 

EiOniini  Blnr  HauDUlU,  Idaho  - 

Ant.  IB,  ISM 

., 

■ 

AuR,3a.l8M 

. 

AiiK.M,im 
...,da    

Aae.n.u»i> 

man 

...dn 

™, 

...do 

Adi.37.ISM 

ZI7K1 

Aiut,I<l,ll«* 
Am.  10.  IBM 
Aag,ni»W 

SLW. 

...do 

arw 

Scppt.  4.1M 

sopLHim 

IW» 

r>b>liii<!niiUaiuil^u,IdjiliO.... 

Sat^l&lIM 
tiapt.  S3.  laM 

nm 

HMd  oTIUs  U»l  Rlr«.Id>lio  .... 

TumiiM  ii>inJm«>  jurfiu  J.  A..  Ailoii.  Bull.  Atu.  Ma*.  Nat.  Hud.,  HI,  No.  l,^M 
115-11(1  (type  rruHi  Koltou,  UUh).                                                         ^H 

Ulkckfaat,  IilKho).  *                                                                                  ^H 
Oommoii  locally  but  not  evenly  distributed  tlirouglioat  tlS 
I'laiiis  of  Idabo  and  the  larger  sage-covered  valleys  of  the  mooi 
ColonieR  were  observed  iu  tlie  valley  of  Birub  Creek  and  Lotulit  I 
ami  iu  Big  Lost,  Little  Lost,  Paliaimeroi,  aud  Round  Valleya,  a 
th«  valley  at  tbe  beadwaters  of  Salmou  River  {at  the  ecuit  foot  c 
Saw  Tooth  Mountains). 

These  Chipmutiks  were  often  seen  climbing  about  id  the  8ag«  1 
and  greasowood,  feeding  on  tbe  seeds  of  Artemma  (WtlmfdM  jgd 

•Ad 
ratlkr 

1 

itbtiAl 
rpl.« 

ODUQK 

spiKi 

0  of  th 
toiih 

lena  tniltcato  tlint  lliiii  8iip|> 
P  mall,  in  which  tho  hiiIiiiiii 
m  Iho  fulvonn  linami  or  the  hn 

rKlnitl   liliM 
ir». 

JMrM 

kbMUl 

1 

I- J 
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I  vermieulatiu.  Specimeus  killed  often  bwl  their  cheek  poaches 
ded  with  tbe  seeds  of  tbeso  plants.  lu  tlie  Fabsimeroi  Valley 
ame  to  oar  camp  for  crambs  and  were  such  a  naisauce  wu  went 
to  kill  tbem.  Tbe  species  was  seen  as  late  as  October  4  in  tbe 
at  the  head  of  BalmoD  Birer,  at  tbe  east  foot  of  tbe  Saw  Tooth 
tains. 

Beaonl  of  tptcimeti  coltectmt  of  TaniiM  miniMiisjiicfM. 


.■5!:' 

i 

Skull. 

\ 

306M 

im 

30STO 

3M9I 

1431 

SOMO 

301W 

IM 

14« 

3MM 

I4M 

30IKI 

HW 

3>HKi 

IIOD 

3UW 

H6I 

JMK 

l«2 

3«t8t 

IIU 

»«87 

HIU 

Mnu  I    Mst  j....iio 

307*3  I 
30TU  I 
30I« 


3UT8 

■iin 
IIITJ  ' 


LoMlIt;, 

JDl;ll.lMla 
Joly  M.  IBM 
jHlrHISSO 
■Tsly  !«,  ISM 

■ 

do 

du 

July  IT,  IBM 
JDlyll.l«Qa 

' 

""^ 

"  ""^ 

...do 

"d„ 

Joly  n.  IBM 
-.  Uo 

July  23,ia» 
-.do 

Joly  24,  IBM 
Aug    1.IBMI 

...dn.. 

...do  

An;.  T.ISM 
Aoi.  «,1gM 
AUB.  ?,1«M 
Aug.  11. 18*0 

..do-. 
...do    - 

Junction.  Jdnho 

...do 

Lomhi,  Idnlio 

..do,! i 

scpL  i.iml 

)I1B« 

nus 
aiui 


-|H<|it..S.18M,  $.. 
.Issplii.ism'  /.. 


F 


wfmmm 


m 


■•■!■«  jikIh — Contiontxl. 


1  I— "r. 

i  turn      iiM  '  ni  fi  n  [  Tritar. i 


as*    »m7  I    isse  ...da  .. 


HIT* 

we7« 


BluLroot,  iblM... 


SIM 

ma 

nix 


3teT> 


znra 

3MM 

u 

SWM 

MTTW 

"*,' 

23310 

30T«B 

"' 

23164 

ju^k: 

ISfl 

am 

3Mse 

II>8 

334M 

SMHO 

ISO  |. 

K*SS 

ao«73 

IM 

...do Jutj  M.18M 

..  do Jnly  »,1SW! 

Arco.Tdilw Joly  %lgS<l 

LilU^LDatBiivr.  Idaho July  ST.  If  SO 

BircbCtwk.Idabo [  Aflf;.  I[,1HM     , 

...do „ |au«.  8.3*0     I 

Amr.  9.Um     ' 


IM 


Boiums  TlcbardBOiil  Bachmsn.     Ricbardgon'a  Sqnitml. 

Sciarui  richardioni  Bachinau,  Proc.  Zoo],  Soc.  Lond.,  Tol.  Vt,  1838,  pp.  100,  101  (tJT> 
Iroin  mountaiDtt  at  Lend  of  Big  Lost  Hiver,  Idaho). 

Bicliardsoii't)  Squirrel  is  the  most  conspicuous  mammal  of  the  ooniAr- 
OUH  lbre»ta  of  ceutral  l<l.ibo,  ami  is  commou  from  the  lower  edge  of  the 
zoue  of  Douglas  fir  and  Murray  pine  to  timber  line,  whore  tlie  prevail- 
iug  trees  »ru  tbe  wliite-bark  pine  aud  alpine  fir.  It  feeds  iipou  tlie  seeds 
of  these  conifers  and  also  uiwd  tbose  of  Picea  aliia,  and  tbe  mouths 
of  its  burrows  are  often  nearly  hidden  by  the  pilos  of  scales  which 
aeciimiilate  about  its  home.  The  largo  seeds  of  Wm  white-bark  pine 
{Pinu8  albioauliit)  are  especially  sought  for,  and  tbe  peculiar  characlcr 
aaftlie  cone  of  this  species  haa  giveuEiaeto  a  clever  method  of  gaining 


MAMMAI-S    vr    IIIAIIO.  -1;) 

bcoiIk.  Tlio  HculcM  of  tiiu  coues  are  very  thick  and  an* 
^luetl  U»gctbcr,  iusteiut  of  being M-]iariil«  lis  imiiHlHraongconiferr. 
•  U  tbu  w-'Vils  the  ei|uirrol  gnaws  a  liolu  iu  oue  side  of  tho  cone  by 
i>f  wliich  be  extracts  all  of  the  seeds,  just  as  our  eastern  e<[iiiiTelit 
Ihe  iiients  of  tiie  hirgi.T  nuts.  A  uoue  tha^  guawt^d  is  shown  iti 
cumpanying  flgnrc  Stgiiirrels  ordinaHly  leacli  the  seotls  of  coni- 
Htripping  off  llic  hcsiIos  I'niiti  the  wnios. 


niHun'H  Kiitiiri'ul  lives  in  Iiuitowk  under  itecayetl  logs  or  among 
B  of  Irt'us,  and  iu  iiosts  in  tiie  branches.  These  nests  iii-o  inarte 
;rasti  and  uther  uuiterials,  and  are  usnally  placed  against  tite 
rtlietree.  They  are  jirotnibly  used  in  snnmier  only,  and  resemble 
imer  Dests  of  the  common  Eaatern  Ked  Squirrel  {Sciurtu  hud- 

vnlioary  note  and  scolding  chipper  of  this  squirrel  are  nearly 
I  with  those  of  its  eastern  congener;  and  in  general  the  liabitii 
•vo  are  simihir.  Our  marten  traps  baited  with  6<)njrrels,  chip- 
raiee,  and  birds,  captured  Uichanlsoii's  Squirrel  more  frequently 
IT  other  mammal. 

rdflou's  Squirrel  was  discovered  by  Juhn  K.  Tuwnseud  during 
liind  ionniey  to  Oregon  iu  1834,  and  was  dcjscribod  by  Dr.  Buuh- 
1838,  under  the  name  Sciiiriui  rkhardtoni.  The  typo  locnMty 
9  "  the  high  range  of  the  Rocky  Mountains  west  of  tlie  great 
[V.  Z.  S.,  183«,  1(10),  which  was  interpreted  by  Allen  as  mean- 
'  Bitter  Root  Range  (Monog.  Kodeutia,  1877,  (186).  Bachnian 
label  on  Townaend's  specimen  bore  the  date  "August 
(Journal  Acad.  Nat.  Sci.  Phila.,  Vm,  1839,  p.  07).     Acrillcal 
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examination  of  TuwLseuil's  Narriitive  h1iuw8  that  oti  llm  duie  iitcntioDed 
ho  was  attoniptiiif;  to  crosa  the  hiyh  tnuniitaiiiK  between  thr  hca<lwat*n 
of  Itig  Lost  Kiver  (then  known  iw  'Ooddin'a  Creek')  »ml  Big  Wood 
Biver  (then  known  as  tliti  Malado — a  name  still  apttliod  to  the  him 
part  of  the  same  stream  where  it  crosses  the  Snake  Plains)*.  Diirin; 
the  past  Beaaon  {in  September,  ISOO)  I  followed  part  of  Townscmr» 
ront«  and  obtoinod  specimens  of  the  squirrel  in  quetition  at  a  point  iiiit 
more  than  a  few  miles  i'roui  the  spot  where  his  type  was  scciywlW 
years  previously.  Such  aapedmOEi  is  No.  iJ5!H  9 1  U.  8.  Nat.  Mutwiinir 
collected  in  the  mountains  at  the  head  of  Big  Lost  Biver,  8ept«iub>v 
22,  ISOO,  which  may  be  regarded,  therefore,  as  typical  of  the  sjwdw. 
It  was  described  as  a  very  small  squirrel — iu  fact,  as  the  "most  dmiiuu- 
tive  of  all  the  known  species  of  genuine  squiri'el  in  North  Amt.'riiii*'— 
but  Pi-ofeasor  liaird  who  examined  the  type  specimen  i>ointeil  outtbe 
important  fact  that  it  is  immature  (Mammals  of  N.  Am.,  tS5T,  STitfout 
note).  This  type  specimen,  collected  by  Townsend  more  than  balfk| 
century  ago,  is  before  me  as  I  write  (thanks  to  Mr.  Witmer  Stone  and| 
the  anthorities  of  the  Philadelphia  Acaden)y  of  Natural  Sciences,  nl 
which  institntiou  it  belongs),  and  is  matched  almost  exactly  by  seveitll 
young  siwcimens,  about  two-thirds  grown,  collect«<l  by  we  near  the  tyiiOi 
locality.  The  black  terminal  part  of  the  tail,  which  is  the  chief  ubarrj 
ucleristicof  the  species,  is  not  so  pruuouuced  in  the  young  as  in  adulliU 
and  the  tip  is  broken  off  in  the  typo  (which  is  nioinit<.'d)iUid  thercutaliH 
ing  part  is  somewhat  masked  by  the  circumstance  that  the  tail  is  twisU^ 
on  its  own  axis,  thus  mixing  the  red  and  black  hairs  in  such  a  way  id 
to  conceal  the  predominance  of  the  latter.  Town^nd  tittuled  Ibal 
"about  an  inch  and  three-fourths"  of  the  terminal  part  of  the  tail 
black,  and  liachmau  remarked  that  the  Hjiecios  could  always  be  dii 
guiehed  "by  tbeblacknessof  iia  tail  at  the  extremity."  The  wWtwiM 
of  the  incisors  spoken  of  by  Bachman  is  due  to  immaturity,  (P.  Z.it 
1H38, 100.) 

Professor  Baird  characteriited  the  species  correctly  when  he  i 
that  it  has  a  bushy  tail,  reddish  brown  along  the  center,  with  theltf- 
uiirml  portion  glossy  black,  but  he  was  mistaken  in  supposing  the  int 
mal  In  bu  larger  than  the  Bed  Squirrel  of  the  East  (with  which  it  agre« 
in  size)  and  in  crediting  it  with  a  "  peculiarly  cyhndrical  tail "  (Ui 
mals  of  North  Am.,  1857, 273-274).    The  tail,  when  full  grown,  in  W 
as  that  of  the  members  of  tlie  •Sviurus  hudaonhuH  group. 
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Record  of  tpecimems  collected  of  Sciurms  rickardtoni. 


a 


17 
11 
(6 
$5 
MS 
19 
W 
11 
12 
13 
10 
B 
16 
H 

n 
m 

17 
18 
IG 
19 

» 

n 

M 
16 

» 
n 

r9 
n 

S7 


o 


1496 
1196 
1541 

i:8i 

15«» 

]«5 

1612 

1G38 

1672 

1676 

1683 

1707 

17?9 

1730 

1774 

1775 

170 

171 

178 

179 

180 

181 

1785 

1797 

1796 

1799 

1800 

1844 

1865 

1862 


Locality. 


Date. 


Lost  River  If  oaniains,  Idaho 

— do ,. 

Birch  Creek,  Idaho 

— do 

do 

..  do 

Salmon  River  Moan taiiis«  Idaho 
..  do 


..  do 

..  do 

..do 

— do 


July  29,  1890 

...do 

Aujc.  6,  1800 
Aof^ll.  1890 

. .  do 

do    

Aug.  19,^890 
A  Dg.  23. 1890 
Au;;.26. 1890 

...  do 

...  do 

Aug.  27, 1890 


Sex. 


...do I  Auj^30, 1890 

...do '  ..  do 

...do Sept  5,  1890 

—  do {•-•  ^o 

...do !  Anf^l8,1890 


cT 

9 

o  . •• . - 

9 

cT 

9  im 

9 

9 

Jad 

cf 

^f 

(/ad.. 

(f 


...do 

..do 

...do 

....do 

..  do 

Pahaimeroi  If ouii tains,  Idaho. . . 

...do 

— do 

...do 

...do 

Head  of  Bi;;  Lost  River,  Idaho 


...do 

Aug.  22, 1890 

...do 

...do 

...do 

Sept  14, 1890 
Sept  15, 1890 

— do 

...do 

...do 

Sept  22, 1890 


Head  of  Wood  Hi  ver,  Idaho Sept  25, 1890 


iO 

1863 

17 

1864  . 

n 

1881 ; 

19 

1882 

16 

1896 

1 

Saw  Tooth  Lake,  Idaho 
..do 

...do 

....do 

..  do 

do 


Sept  26, 1890  \ 

....do 1 

...do 

Sept  27, 1890 
Sept  28. 1890 
...do 


./ 

9 

if 

9 

9 

cT 

9 

<f  ad.. 

9 

9-.. 
9-... 
/  ad.. 
$  im. 
9  im  . 
9  ad.. 
cf  ad.. 
(f  ad.. 
9  «d.. 


be 

a 
« 

a 

o 
H 


330 

284 

333 

330 

333 

338 

257 

328 

342 

345 

319 

352 

325 

330 

350 

340 

291 

308 

313 

326 

32G 

211. 

320  i 

335  [ 

335 

334 

325 

335 

340  . 

318  I 

315 


342 
335 
835 


. 

» 

t4 

.a 

U 

«l 

J 

> 

^ 
•« 

133 
121 
143 
125 
120 
147 
82 
142 
140 
130 
124 
148 
124 
126 
146 
130 

113  ! 

I 

123 
124 

127  ! 
136 
128 

128  . 
141 
125 
130 
133 
137 
130 
123 
126 
136 
138 
130 
130 


51 

60 

51 

47 

50 

51 

4&& 

50 

51 

61 

51 

61 

62 

61 

52 

52 

47 

50 

47 

48 

47 

47 

49 

61 

• 

54 
52 
51 
53 
61 
51 
61 
61 
S 
63 
61 


US  Tolaiis  BabrinuB  (Sbaw).    IlndBonian  Flying  SqnirreL 
•inue  Shaw,  Geo.  Zoology,  Maoimalia,  vol.  ii,  part  I,  1801,  p.  157. 

Eu*ge  and  handsome  Flying  Sqairrels  are  common  in  the  Salmon 
1  Saw  Tooth  Mountains  and  probably  throaghoat  the  conifer- 
8  of  Idaho.  At  Saw  Tooth  Lake  Mr.  Basil  Hicks  Datcher 
tree  in  traps  set  for  marten  (baited  with  birds  and  chipmanks). 
ilight  night  in  early  October  I  heard  one  gnawing  something 
over  our  camp,  and  after  nearly  breaking  my  neck  to  secnre 
illy  fired  and  brought  down — not  the  squirrel,  but  a  large  hard 
\  had  stolen  from  our  tent. 
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Itmord  iij  tprvimrHt  tvlliKUd  0/  Soioraplera*  v«laiu  tobriiMM. 


■k^x 

1 

IflOalUy. 

no* 

ft-t 

j 
1 

1 

1 

a 

N 

d 

Skin. 

SkBll. 

«!(Ti 

lima 

JITM 

1883 

R^L38.18M 
Sept.  19.  UM 
IVpLMUM 

cf 

8u«. 

a«a 

2UTB 

Castor  canadeuolB  Kulil.     Baavor. 

Beavers  are  common  in  suitable  places  tbroughont  Idaho.  Wa 
found  tliem  on  Timlxr  Creek  in  lUe  Salmon  Kiver  Mountains,  nu  tUs 
beodwaters  of  tbo  Pnbsiiiieroi,  nndin  tbt*  Saw  TciotU  MouutainH.  Pn»\t 
cuttings  were  observed  lUso  in  Siiako  Uiver  Oanuii  iiv;ir  Sbusbouo  FhIIl 

lu  IS72  several  spectmeus  were  trapped  iu  Tetuu  Uaoiu  (HknlUUUS 
and  l:!404,  U.  3.  Nat.  Mus.). 

Ouychomys  leucogaftMr  bievicaucluB  Hiilwp.  imv.     liliiliu  UriunboppDt  Hdiub. 

Tliis  new  Bubspt^cies  of  <.ii*aKsbo])per  Mouse  is  eoinmon  iu  uioet  jiart^ 
of  tbo  Dpper  Suuurau  zone  of  IdaUo.  It  may  be  kuowu  by  the  ftftluw 
ing  itceeriptiou : 

ONYCHOMVS  LEUCO(iASTER  BREVICAUDIIS  snlwp.  i.ov. 

Type  No,  Wil^  i  oA.  U.  S.  National  Mawum  (Dopnrtmoiil  of  Agrloultan 
leclioi] ),    from  Blackfool,  Iilaho,  July  IG,  1830.    CnlloolBd  l>y  Voninn lUh) 
aud  Bw>il  Hiuka  Datvbor  (urigiual  uuoiber  lU^J.  ^ 

Measurements  (taken  in  Heah). — Total  leugtb,  139;  tAil  vttrtebnB,3Si 
bind  fool,  l'J.5.     Ear  from  crown,  12  (in  dry  skin).  i 

(ieiu;ral  characters. — Siuiilar  to  0.  leucogaster,  but  smaller,  with  sbotM 
toil  and  mucii  birger  ears.  In  tbe  type  specimen  the  ears  are  not  qiill 
so  large  as  in  all  tbe  otber  specimeus  from  the  same  region. 

Color. — Upper  parts  drabgray,  washed  with  pale  oiun-imon  UMltf^ 
especially  over  the  rump  and  Uiuiks.  Under  purt^t  and  fore  legs  i>ui 
white,  the  white  reaching  well  up  on  the  sides,  as  usual  in  On^knmil, 
Tail  wbilish,  with  an  ill-delined  dark  stripe  on  proximal  two-thirdu  «( 
uppi-r  siirt'iice.  In  immature,  though  fiill-growu,  iudivitlnals  the  upper 
imrta  are  mouse-gray,  iucliniug  to  drab-gray,  without  the  tawny  wask 

Craniatand  Dental  character ». — Compared  with  0,  UtiaujiuiiT  H\k  <k\.'3& 
is  much  smaller,  the  rostral  part  is  both  actually  and  relatively  stiorWi 
and  tbo  zygomatic  arches  are  shorter  and  more  Bprewliug,  particulnrtj 
anteriorly,  giving  the  postrostral  part  of  the  skull  a  squarish  appear 
auce.  The  last  upper  molar  is  smaller  than  in  levmgitttrr  ami  i»l 
cylindrical  iicg. 
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Vio.  2.  —Teeth  of  Onyehomyt  breoieaudus  (type). 
Very  much  worn.     X  15. 

Booord  of  Hpecimena  coUecled  of  Onychomya  leuoogasUsr  brevioaudus. 


.&  National 
ftiUM*ain  No. 


kin.      Skull. 


mtrr 

30SS2 

mi5 

306410 

ttSM 

30532 

ttSM 

30531 

ttM7 

30443 

tans 

30442 

Mi 

30515 

o 

« 
a 


1422 

1434 

1442 

1400 

7 

13 

30 


Locality. 


Blackfoot,  Idaho 

....do 

do 

Big  Lost  River,  Idaho 

Blackfoot,  Idaho 

...do 

. . . . do ................. 


Date. 


July  11, 1890 
July  13, 1890 
July  15, 1890 
July  22. 18d0 
July  11,1890 
July  12, 1890 
July  15. 1890 


?^6X« 


if 


<f 
9 


tc 

e 
H 


130 
139 
139 
135 
134 
130 
132 


« 

r 
> 

(S 

H 


41 
39 
38 
41 
34 
30 
37 


o 
a 

s 


20 

20 

19.5 

19 

18 

19.5 

19 


^qperomys  oxinitiui  sp.  nov.    Cafion  Monse. 

This  new  species  of  Resperomys  belongs  to  the  silky-haired  eremicus 
^oap  of  the  Sonoran  Province,  the  range  of  which  is  thns  carried  abont 
!•  miles  north  of  its  previously  known  limit.  The  present  species  is 
I  ftbandant  inhabitant  of  the  lava  canons  of  Snake  River,  where 
Iffateen  specimens  were  captured  in  a  single  night  among  the  cliffs  and 
iimrn  of  basalt  at  Shoshone  Falls.  Most  of  them  were  taken  in  traps 
ited  with  rolled  oatmeal.  The  species  may  be  known  from  the  fol- 
iring  description : 

HESPEROMYS  CRINITU8  sp.  nov. 

XypA  No.  if  iH  ^  A^*  U*  3.  National  Mnhenm  (Department  of  Agricnltnre  collcc- 
n).  From  Shoshone  FallSy  Snake  River,  Idaho,  October  10,  ISiM).  Collecteil  by  (j. 
irfe  Merriam  and  Vernon  Bailey  (original  nnmber  1945). 

Measftrements  (taken  in  fleith). — Total  length,  175;  tail  vertebne,  97; 
ad  foot,  21;  ear  from  notch,  21.  In  dry  skin,  ear  from  crown,  16.5; 
om  notch,  18.5. 

Oemeral  characters. — Similar  to  H.  eremicus  in  the  peculiar  silky  tez- 
tre  of  the  pelage,  but  coloration  much  darker ;  hind  feet  and  tail 
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ftlim-ifr;  tail  ilpURcly  lialml,  irith  liaint  nf  tlUtal  third  tnticb  elonga 
III  true  eremii'UH  Lhc  UtiliH  ii«^rly  tiake<l.  Soles bain^l  oo  posterior  t 
iiiiil«A(i  ureutirdy  iiuktxi  an  in  eremk-u».  Ears  largv.  There  uapi 
of  pain  fulvoiiH  on  the  breast  between  the  fore  legs  lu  in  sevursl  of 
Hubtropical  foriuA  of  the  genas.  This  patch  is  sometimes  divided  it 
iiilddle. 

Color. — Upper  part«  pale  olive-brown,  heavily  hoed  with  bUcI 
ihu  back  and  nimp,  and  strongly  Hiiffiise^  with  ochraceoas  buff  on 
sides.  Dnder  parts  pure  white,  except  the  ana]  region  ami  ap«tel 
twMn  the  fore  legs,  which  are  ochraceoas  baff.  Tail  sharply  bio 
(biHky  above,  whitish  below.  In  immature  individoals  the  pale  fill' 
jtectoral  and  anal  patches  are  indistinct,  and  in  tlie  very  yooug  thej 
absent. 


Record  of  Mjiteinunii  catUnUd  o/  Ueiprromyn  i 
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eromys  leucoptiB  (liatiueflquo).    White-footed  Monse. 

•audant  throughout  tho  region  traversed,  occurring  in  equal  nuui- 
from  the  Snake  Plains  to  or  above  timber  line  on  the  mountains, 
species  is  one  of  the  greatest  nuisances  the  mammal  collector  has 
ial  with,  as  it  is  forever  getting  into  traps  set  for  more  valuable 
ies.  It  inhabits  all  sorts  of  situations,  and  in  most  places  far  out- 
bers  all  other  mammals  together.  When  camx)ed  on  Salmon  River, 
3aDd  Valley,  the  latter  part  of  September,  we  saw  dozens  of  them 
f  night  climbing  about  among  the  willows,  and  heard  them  rushing 
id  tto  among  the  dead  leaves,  making  almost  as  much  noise  as 
its. 

e  large  series  of  specimens  here  referred  to  this  species  may  be 
d  eventually  to  merit  separation  into  two  or  three  subspecies, 
largest  and  handsomest  form  is  the  one  from  the  Saw  Tooth 
ntains,  which  is  nearly  identical  with  that  from  the  Salmon  Biver 
Qtains.  In  these  the  tail  is  sharply  bicolor,  blackish  above  and 
white  below.  Specimens  from  the  sage  plains  and  valleys  have 
ail  indistinctly  bicolor.  Those  from  the  cafion  of  Snake  Biver  are 
ler  and  differ  somewhat  in  coloration. 

Record  of  specimens  collected  of  Hesperomyt  leucopui. 


Sational 
am  Na 


SkalL 


30582 
!  30501 
30564 
30564 
30558  ; 
30650  . 


45 


Locality. 


Date. 


• 

M 

** 

taC 

a 

Sex. 

Ji 

-a 

■•*   1 

o     1 

H     ! 

Blackfoot,  Idaho. 
— <lo 


— do 

— do 

— do 

— do 

—  do 

— do 

— do 

.  ..do 

— do 

do 

do 

...do I  July  13,1890 

....do |....do 

..  do I  July  15,1890 

Bif;  Batte,  Idaho '  July  19,1690 

...do '....do 

Bix  IxMt  River,  Idaho July  22. 1890 


July  10, 1890 

...do 

. ...  do 

....do 

July  II,  1890 

...do  

...do 

...do    

do 

July  12,1890 

...do 

....do 

...do 
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?.... 
9.... 
9.... 
9 

o  . . . . 

9  ... 

cf.... 

<3  •  •  .  . 

9..... 

9 

9..... 
./ 

9 

o  ■  •  •  •  • 

if 

9  ad.. 
9  im.. 


175 
160 
177 
170 
169 
168 
130 
129 
147 
113 
178 
171 
105 
180 
160 
151 
182 
117 
168 
166 
173 
177 
170 
179 
ISB 


I 

> 


I 

I 


75 
68 
74 
77 
70 
74 
57 
57 
68 
48 
81 
80 
ar) 

81 
67 
69 
86 
51 
75 
67 
76 
80 
74 
86 
71 
IV 


I 


21 

It.  5 

19 

19.5 

90 

90 

19.5 

19 

90 

18 

90 

90 

20 

90 

19 

19 

90.5 

19 

21 

90 

90 

99 

91 

21 

90 
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Ili-ii-nl  III' I- /in  imivn  i-ollftlril  of  fftiperomfit  UiieopH-- 
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■  Aas.!«,IPBn 
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Lemhi  IndUo  Agency, Tdnlio  .. 


ai22fi  ,     iiog 


Fabulmnnd  Uirantilai,  Idaho .. 

.  .lo.  

Snw  Tootb  Luke,  fibho 


.  Sept.  11.1890 
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.   Srlil.2T,1M) 
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Jteetprd  of  ttpecimens  collected  of  Hesperomys  leucopus — Continned. 


.  Ntttional 
«enin  No. 

u      Skull. 

m 

C 

-3 
a 

1887 

Locality. 

Date. 

Sex. 

9  •-- 
,f 

"2 
u 

a 

3 

O 

H 
165 

i 

1 

a 

« 

H 
78 

Hind  foot. 

11       31457 

Saw  Tooth  Lake.  Idaho 

Sept.  28, 1800 
...do 

20 

14  .     314W 

1888 

..  do 

155 

67 

20.5 

10  '     31456 

1908 

— do 

Sept.  29, 1800 

,'lm  .. 

144 

62 

21 

»  '     317M 

1922 
1923 

....do 

Oct.      2, 1890 
...do 

cTad.- 

cf 

178 
175 

84 
85 

22 

»       31796 

....do 

22.5 

t7       317» 

1924 

— do 

do 

dT 

176 

89 

22.6 

»       31791 

1925 

— do 

....do 

9 

173 

« 

22.5 

10       31796 

1926 

...do 

...do 

9 

185 

89 

22 

»       31663 

1940 

...do 

Oct.     4. 1890 

cT  ad.. 

176 

88 

12.5 

»       31670 

1957 

Shoflhone  FalU,  Idaho . . . .  ^ 

Oct   10,1890 

.fad.. 

157 

71 

20 

M  ,    31688 

1968 

...do 

do 

9 

156 

65 

19 

S5       31660 

1959 

do 

....do 

<f 

150 

70 

20.5 

13 

31667 

1960 

.i..do 

do 

9  itn  . 

145 

65 

19 

K 

31666 

1961 

.do ; 

. ...do  . ...... 

cT  im  . 

144 

62 

19 

itoma  cinerea  (Ord).    Bash}'- tailed  Wood  Rat. 

Mf  cinereut  Ord,  Qiitlirie's  Geography,  2d  Am.  Ed.  II,  1815,  292^^  (Baaed  on  the 

description  of  Lewis  and  Clark,  Pan)  Allen  ed.,  1814,  vol.  i,  pp.  289-290; 

type  from  Qreat  Falls,  Montana). 

'ommon  in  the  cliffs  of  Birch  Creek  Valley  and  in  a  canon  in  the  Lost 
er  Mountains.  One  was  caught  on  a  Lagomys  slide  at  tinil)er  line  in 
Pahsimeroi  Mountains,  September  IG,  in  a  trap  set  on  a  stack  of 
^amys  hay. 

Record  of  8pecimen$  collected  of  Neotoma  cinerea. 


.  National 
iieuni  No. 


u   ,  Skull. 


PO 
» 

►7 

ii 

9 
9 
8 


31064 

31062 

31060 

31663 

30975  , 

31061  • 

36976 

30779 

90780 

30781 

30778 

30777 

31466 

I 


o 
a 


163 
1603  ] 
1600  I 

164 
1597  I 
1601 
1602 
1526 
1525 
1524 
1504 
1527 

1816 

I 


Locality. 


Birch  Cret^k,  Idaho 

do 

—  do 

— do 

...do 

..do 


— do 

Lost  Rivor  Moiintaina,  Idaho 

— do , 

— do 

do Jnly  30,1890 

...do Aog.   1,1890 

Pahsimeroi  Monntainii,  Idaho Sept.  16, 1890 


Data 


A  iifr.  14,1890 
A  iif;.  10,1890 
Aof;.  15, 1890 
Aug.  14, 1890 

...do 

Aug.  15, 1890 

...do 

Aug.   1.1890 

..do 

...do 


ja 

i 

^ 

•g 

p 

t: 

Sex. 

o 

« 

0.* 

J' 

1 

i 

H 

H 

''~~ 

9 

rf 

cT 
9 
9 
9 
<f 

9 

? 


400 
380 
382 
365 
378 
I  317 
I  327 
:  405 
,  397 
370 
332 
j  806 
i    315 


175 

163 

163 

155 

165 

142 

144 

182 

176 

165 

145  ' 

136 

100 


I 


I 


47 
40 
42 
46 
47 
39 
39 
45 
48 
45 
44 
42 
43 


soBTfl  Ammtcui  paihu. 


■  BaUiL     P««k7  Wad  iUL 

!«.  Itsc  And.  Sal.  tiH  Phit*^  l^fi&.  3K  (iTpc 
ft^Bhi«l»rtirB^,  WMUagtoMr- 
Abandant  in  Un  Uaefc  law»  eanm  of  S&ake  Biver  and  id  the  lava 
beds  Anngfaont  the  Samfce  Pliiits.  Tbp  darkest  indtridoaltt  were 
eaagfat  U  Big  Butte  and  SboelMne  Falls  util  are  considerably  hiackpt 
thaa  tbe  type  of  oeeUemtaSM  fioa  tke  Pad&c  Coast.  Specimen!*  frotii 
Uts  cUffs  on  tlie  Lenhi  lodian  Agency  are  referable  to  this  rorin  anil 
proteUy  cane  by  way  of  Salmoo  Biver  aod  tbe  lower  Lemhi. 

Hie  ranges  fif  tbe  light  (cmutm)  and  dark  (oeeiHevlalii)  Bnsby-taiM 
Wood  Bats  meet  in  Idaho,  the  former  occapying  the  bigher  lereU  and 
exteodiug  eastward  throogboat  the  Rocky  Moantaia  region  to  tlie 
BLick  BilU  of  Soacb  Dakota;  tbe  laner  ishabiting  the  Snake  Plains 
and  reaching  weetwanl  to  tbe  PaciAe. 


'  Arvioola  lipBitiu  Ord.    Common  Arrioolu. 

In  Idaho  this  species  is  common  in  wet  meadows  in  the  N'eatral 
DongliW  flr  zones,  where  40  Apecimen^i  were  collected.  It  was  foiiml  in 
greatest  abundance  in  Birch  Creek  and  Lemlii  Valley,  Bonnd  ov  Cliallis 
Valley,  and  along  the  base  of  the  Salmon  River  and  Lo8t  Ri%'er  Moun- 
tains. The  8pccie«  seems  to  be  identical  with  typical  A.  riparius  of  the 
Atlantic  States,  and  the  postero-intemal  prism  of  the  middlu  ni>|ter 
molar  is  as  strongly  deve1ope<l  as  in  the  eastern  animal  (soe  Plate  II. 

I  Vie-  !)■ 

Two  Bpeeimens  {No8.  240H,  from  Saw  Tooth  Lake,  and  24030,  ftwn 
Imou  River  near  Challis)  included  in  the  following  table  are  nottniB 
tarina  and  may  belong  to  some  other  species. 
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Record  of  specimens  collected  of  Arricola  riparius. 


U.  8.  KAtionAl 
No. 


33513 

30031 

• 

2338S 

30842 

am 

31288 

uni 

31437 

24018 

31434 

24017 

31433 

23246 

30703 

233S6 

30817 

23300 

30610 

23360 

30618 

23372 

30633 

23364 

30823 

23361 

30R20 

23388 

30648 

24031 

31447 

24OS0 

31436 

24614 

31430 

94627 

31443 

24628 

31444 

246i0 

31445 

24030 

31446 

24632 

31448 

94034 

31450 

LocAlity. 


123 

127 

128 
1632 
1640 
1552 
1764 

1836  \ 

1837  I 

1835 ; 

84! 
06 
1578 

120 

124 

125 

126 

104 
1830 
1820 
1801 
1833 
1832 
1836 
1834 
1831 
1839 


Birch  Creek,  Idaho 

....do 

....do  ........................... 

— do 

. . .  .do 
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Anrioola  macropus  sp.  dot.    Big-footed  Arvicola. 

This  new  Arvicola  is  the  largest  species  thns  far  known  from  North 
America  with  the  single  exception  of  Arvicola  (Neofiher)  aUeni  from 
Florida.  It  is  abundant  in  the  Salmon  River,  Saw  Tooth,  and  Pahsi- 
meroi  Mountains  and  probably  throaghout  the  mountain  regions  of  cen- 
tral and  northern  Idaho,  inhabiting  wet  meado^^  ^\iOl  «<^tv^^  V^au»^ 


in  tbe  higbtf  parks  tram  timlier  Uai>  dntm  In  the  bottom  tit  the  Cana- 
dian ur  Doogl^  fir  wiw.  Iln  only  uku  ivlalivf  in  A.  loicitMndi  fn)m 
the  Pacific  coast  rcpon.  «ith  wbivli  it  may  be  foand  tu  itiUT^a<]e  in 
tbefinesta  nortb  of  tii«  Plains  of  the  Oolauit>i».  It  may  W  koown 
from  tbe  fDilowing  deecription : 

I  AKTICOLA  {ltTNOUES>  HACICOPGS  q>.  nor. 

TyiwKn.  ifHi  f  ^-    1-'.  S.  KaiiMul  HnMnm  (IVparbnniit  nf  Agrkiilturo  Ml- 
IcrlJaD).     Flam  Pahaimenn  IfoBataJM,  Idaho,  September   IR.   IpW>.    CdI- 
Wleil  )>;  C.  Hon  Ueniun  and  Vrneia  B«l(!y.     (Original  iinmbor  18(S,) 
AfMMwrmnfx  (tak^n  id  fle«b). — Tota]  lengtb,  23(1 ;  tail  vertebrn-,  TI ; 
peDcil,7;  bind  foot,  26.    (Dry  ekin)  Ear  from  crowD,8;  from  uotcli,12. 
flentral  ckaracterg. — Largest  Arricola  known  from  North  Americn 
except  A.  {Xecjilier)  alleni  from  Florida.    Similar  to  A.  lotcnaetidi,  bnt 
larger  wiUi  larger  hiud  feet,  macb  loiiger  Lalinx,  ami  npper  inciHora 
niDch  more  prominent.     In  A.  lOKvxm^i,  as  jtointetl  oat  by  Bainl,  tbe 
tip  of  the  claw  of  the  lirst  toe  of  the  hind  foot  barely  reaches  tho  notdi 
between  the  second  and  tbinl  toes,  while  in  A.  macropus  llie  first  toe 
without  the  claw  rcAches  the  same  point.     Fnr  very  long,  soft,  and  al- 
most woolly.     Ears  large^  showing  above  fur. 

Cohr. — Upper  parts  grayish  bister,  line«l  with  biack  tipped  liairs,  aixl 
palest  OD  tlie  sides.  Under  parts  pale  ash  gray,  the  plambeous  ban) 
fnr  showing  tbroagb.  Tail,  biculor  without  sharp  line  of  demarhation : 
dasky  above,  whitish  below.  Ankles  blackish.  Feet  dnsky  (bind  lues 
sometimes  nnicb  lighter  than  rest  of  foot).  The  white  around  thenioiitli 
is  not  so  prononnced  as  in  A.  tincntewli. 

Cranial  and  Dental  ckaroffem  as  in  most  of  the  western  memliem  i>f 
the  subgenus  or  section  ^ynotn^j — the  western  species,  as  is  well  known. 
usually  lacking  the  postero-internal  lobe  or  spur  of  the  middle  n|>iM;r 
.  molar.  Not  having  a  perfect  skull  of  ^4.  loumsendi  before  me  J  nni  uu- 
I  able  to  point  out  cranial  differences. 

lifconi  o/tpedmem  coIl«cl«I  of  Arrietia  maeroptii. 
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Uttvrd  oj  ipecimeii'  eoIlecUd  of  Jrritvla  macrojiui — Contioaetl. 
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Arriools  mordax  sp.  nov.     Cantanberoas  Arvicola. 

Tbis  n«ff  Arviuoia  is  common  iu  the  marslies  bordering  tbe  iul«t  of 
Saw  Tooth  or  Altnras  Lake  at  the  east  foot  of  the  Saw  Tooth  Uonn- 
taitu,  and  apecimens  were  collected  also  iu  the  Lerabi  Indian  Agency, 
Salmon  Kiver  Mountains,  Lost  Biver  Mouutains,  and  at  the  north  foot 
of  the  Bninneau  Moantains.    Thirty-five  specimeiu  were  sevored. 

Its  nearest  relative  seems  to  be  .4.  lonfficaudus  of  the  Black  HiUs  of 
Dakota,  bat  it  differs  from  longicaudua  iu  having  a  still  longer  tail, 
larger  hind  feet,  and  much  smaller  ears,  and  also  iu  crauial  characters 
and  coloration.     It  may  be  known  from  the  following  description: 

ARVICOLA  (UYNOMES)  MOKDAX  sp.  dov. 

'   Type  Mo.  UifV  (f  ("I-  t'-  S.  National  Hnaeam  (Department  orA^onltareooHeo- 

tibu).     From  Saw  'I'ooth  or  Alturad  Lake,  eaat  foot  of  Saw  Tooth  Monntains, 

Iitaho,   Svplember  2»,   1^00.      Collected  by  C.   Hart  Merriam  and  VernoD 

Bailey  (ori)piiaI  luimtier  1<J<KI). 

Meaaurements  (taken  in  tleshj.^Total  length,  200;  tail  vertebne,  77; 

bairs,  6;  hind  foot,  22;  ear(iudry  skin)  from  crown,  10;  from  notcb,13. 

Qen«ral  characterg. — Similar  to  A.  Um^audv*  but  larger,  with  larger 

hindCMt,  longer  tail,  and  smaller  ears;  colorofnpper  parts  paler;  feet 

and  ander  sidee  of  tail  whitish  instead  of  diuky  *,  «ti.n  u«aa\-)  -uduA^ 
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0  No.  H'j^i  i  oA.  V.  S.  N»tiiiiiul  Miiiwiim  ( l>«i|>iirliuf<Dt  uf  Aitriculliire  oolrfl 
ttHtiuH)'    From  rithsiniuroi  Muimtnius.  l<Uliu Inllilurlt) a,85(liiii 
riwt),  8eptciiibnr  \\\  tWO.     Colk-cUil  \>y  C.  Hurt  Uvrrimii  ami  Vertiun  Iloilcr 
(nrij^unl  Tiiimbi^r  IHOil). 
t^uremenU  (tukeu  in  IIuhIi). — TotuI  length,  151 ;  btil  verUibnt-,  41 ; 
I,  7.5;  liiud  foot,  18,    Ear  (in  dry  itkiu)  from  csrown,  4;  from  Dotcb, 

vrnl  characters. — Sise,  Binall ;  one  of  the  smalleat  (ii>e(:iet)  known 

I  Nurlli  America.     Eurs,  eimiLlI,  siiborbivular,  vitli  lar;;e  antitra- 

b,ntid   lurgu  fossa  iiiiioininHta;  iitiper   uiargiu  iuvurvitl;  iKwtcrior 

simrsely  bairuil.     Wbiskers  sburt,  biirvly   rvavbiiig  me^tuii. 

1  fvet  Mliort.    Tail  sliglitly  itioru  tbaii  uuc-tbinl  tlie  lengtb  of  head  ■ 

t'body;  well  haired,  and  i>euicillate. 

-U|i]>er  iHirts  pale  gi-izzletl  bistvr,  couspicuuualy  mixed  withl 
bsk-tip|>ed  bairs,  and  becoiniug  asb  ({ray  un  Ibe  ttides.  Undur  parts  ' 
Ipsytah  white.  Tail  bicolor;  abovudusky,l>elow  whitish.  Feet  dusky. 
Cranial  and  Dental  characters. — Skull  very  small;  baailac  length  of 
Benwl,  3^;  zygomatic  breadth,  14,  Mnacalar  impressionii  tttrougly  . 
developed;  brain  cuhc  narrow  and  high;  jugal  bouett  parallel ;  parie- 
<Ala  Hubttuhcuto  anteriorly;  nasals  ending  about  on  plane  of  ua«iall| 
%)ranch  of  premaxillury ;  leni^th  uf  incisive  foramina  lees  than  twice  the  ' 
(Humasillary  Hynipbyses.  Teelh  as  usual  in  wfstern  M^wtnes,  nor- 
midly  lacking  tbu  puKteiV' internal  loop  or  spur  of  ujiddlu  upper  molar 
i  Biteciueu  out  of  the  twelve  there  is  an  attempt  at  this  loop). 

Ittcord  of  ipiieitncia  folUetal  a/  Aniaolu  nantui. 
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slightly  overto|ipiiigtbe  far;   bimi  h!gs  naked  for  some  ilUtauce  iitttjve 
ankles. 

Color. — Upper  parts  pale  grajiHli  bister,  couspicuously  lined  witli 
black-tipped  hairs,  and  becoming  almost  clear  gniy  oo  tbe  sides. 
Under  parts  and  feet  wliitisli,  tlii;  plumbeous  basal  furshowiug  tlirougli 
slightly.  Tail  bicolor;  dark  above,  whitish  l>elow.  The  gray  of  tliu 
sides  fades  gradoally  into  the  white  of  the  belly.  Some  specimens  huvu 
a  rasty  tinge  on  the  back.  This  is  most  pronounced  in  No.  23371  from 
tlie  Lost  Biver  Sionntains. 

Vranialand  Denial  ckaracf en. — Skull  similar  to  that  of  A.  lonffiatudut 

but  with  processes  and  ridges  more  Htrougly  deTelo|>ed  ;  nasal  Imnui 

longer  and  less  depressed  anteriorly,  and  andital  bullie  more  intluted, 

I  Tlie  condyloid  ramus  of  the  jaw  is  longer  and  more  vertical  thau  in 

I  loH^ioatt^im,  and  the  angular  process  is  longer.    The  t«etli  are  as  in 

1^.  longieaudm*  (see  Plate  u,  Figs.  3.1). 

Brrord  of  tpccimens  eolUcUd  of  Arrieala  wordwc. 
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PArvicoU  nanus  sp.  nov.    Dwarf  Arviuila. 
A  doxeti  specimens  of  this  new  Arvicolu  were  tmppe4l  on  a  (pBMf 
hillside  Ju  the  PahHimeioi  MnwQtauvft  at  an  elevation  of  about  2^ 
metetH  (y,350  feet).    Tlio  syecvea  'was  iioX  ^.^x.  -wVCb.  >£\9R.'«'\ua«^ 
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ARVICOLA  (MYNOMES)  NANUS  sp.  iiov. 

Pype  No.  i^ii'i  i  a(l.  U.  S.  National  Museum  (Department  of  Agrionlture  ool- 
leotiou).  From  Pahsimoroi  Mountains,  Idaho  (altitude  2,850'meter8  or  9,350 
feet),  September  16,  1890.  Collected  by  C.  Hart  Merriam  and  Yemon  Bailey 
(orij^inal  number  1809). 

ea^urew^enU  (taken  iu  tlesli). — Total  length,  151 ;  tail  vertebrsB,  41; 
Aj  7.5;  hind  foot,  18.    Ear  (in  dry  skin)  from  crown,  4;  from  notch, 


eneral  characters. — Size,  small ;  one  of  the  smallest  species  known 
1  North  America.  Ears,  small,  siiborbicular,  with  large  autitra- 
and  large  fossa  innominata;  upper  margin  incurved;  |)osterior 
gin  sparsely  haired.  Whiskers  short,  barely  reaching  meatus, 
d  feet  short.  Tail  slightly  more  than  one-third  the  length  of  head 
body ;  well  haired,  and  penicillat^. 

'}Uyr. — Upper  parts  pale  grizzled  bister,  conspicuously  mixed  with 
k-tip|)ed  hairs,  and  becoming  ash  gray  on  the  sides.  Under  parts 
'ish  white.  Tail  bicolor ;  above  dusky,  below  whitish.  Feet  dusky. 
ranidl  and  Dental  characters* — Skull  very  small ;  basilar  length  of 
sel,  22;  zygomatic  breadth,  14.  Muscular  impressions  strongly 
sloped;  brain  case  narrow  and  high;  jugal  bones  parallel;  parie- 
sub- truncate  anteriorly;  nasals  ending  about  on  plane  of  nasal 
nch  of  premaxillary ;  length  of  incisive  foramina  less  than  twice  the 
naxillary  symphyses.  Teeth  as  usual  in  western  Mynames^  nor- 
y  lacking  the  postero-intemal  loop  or  spur  of  middle  upper  molar 
me  specimen  out  of  the  twelve  there  is  an  attempt  at  this  loop). 

Record  of  apecimena  cQllected  of  Arvioola  nanuB. 
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PIIENACOMVS  OBOi'HILUS  sp.  nor. 

Type  No.  ma  9  nd.  II.  S.  Nntional  Mnxenm  [Dopurtmeut  at  Asncaltun  ooU 
leolioo).  From  Salmon  Uivor  Moiiutaioa,  Ii<alii>  (near  head  orTtmlHirCrcwlL 
kititnde  3,300  metan  or  1(I,50U  feet),  Aagnat  •2H,  IffM.  Colloctod  liy  C.  llul 
Meniam  and  Vemou  Bailey.    (Original  niimlieT  1710,) 

Measurements  (takeu  iu  flesli), — Total  leiit;tb,  146;  tail  vertebrie,  38; 
peucil,  3;  hind  foot,  19.    Ear  from  crown,  10;  frnin  iiotcL,  VA  (in  dry  Hkio). 

Qeiwral  characters. — Size  a  little  larger  than  PhenuoomyM  intemiediiui; 
uars  large  aud  conepiuuous ;  tail  small  and  cyliudriual.  WLiskers  shurL 
hardly  reaching  to  ears.  Ground  color  gray  as  in  Arricola  paUidtL/,hal 
darker  along  the  back. 

Color. — Upper  parts  gray,  tinged  with  bnffy  and  heavily  lim^ol  w 
lilaok-tipped  hairs,  particularly  along  the  middle  i>f  the  back,  Umlet 
parta  whitish,  the  plumbeous  basal  fur  showing  through.  Tail  bicolur, 
its  upper  and  lower  surfaces  coneolor  with  the  correepondiug  sorfacw 
of  the  body. 

Cranial  and  Dental  characters. — Skull  low,  broad,  aud  flat,  apparently 
much  as  in  P.  intermedius.  Frontal  sulcus  suallow.  Interjiartutal  nai- 
rowly  {>entagODal  as  iu  P.  Intmunufl  (very  different  from  that  ot P.oela- 
tux).  Teeth  only  half-rooted,  growing  from  persistent  pulps  exwpt 
(probably)  in  extreme  old  age.*  The  general  pattern  of  the  crowns  df 
the  teeth  is  similar  to  that  in  P.  eelatus  except  that  the  outer  loops  of 
'  the  last  upper  molar  are  very  nmch  reduced,  aud  the  posterior  Iwpuf 
the  last  lower  molar  is  smaller,  making  this  tooth  of  approxiuiatj^; 
equal  breadth  at  both  ends  (see  Plat«  lit,  Figs.  3, 4). 

Record  of  «jircinie«»  coll«cUil  of  Phenaoomyt  itrophilHi. 
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Bvotomrsidalioeniiaep.DDv.    Idaho  Red-backed  Mouse. 

Red-bneked  mice  of  the  genus  Evotomys  are  common  in  the  conifn- 

0U8  foreHtsof  the  Boreal  zone  in  Idaho.     Six  specinu^us  were  aeonrcl 

three  in  the  Salmon  River  Mountains  and  three  in  the  Saw  Tootb 

Mountains.    They  were  usually  caught  in  traps  set  under  rotU-n  logSl'n 

dry  pine  or  spruce  woods,  though  Mr.  Bailey  canght  one  in  his  haiidt 

^^     privilege ' 


>bc  case  alwi  In  P.  loHijieoudat.  tlie  type  sprcjniei 
I  eiaiiiiuiug,  tbrougb  (be  courtuay  uf&lr.  True. 
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le  daytime  as  it  was  drinking  at  the  margin  of  Saw  Tooth  Lake, 
tber  3  (No.  24281!).  There  was  snow  on  the  groond  at  the  time. 
hile  agreeing  in  a  general  way,  those  from  the  Salmon  Biver  Hoan- 
1  are  smaller,  have  shorter  feet  and  tails,  relatively  longer  ears,  and 
mncb  larger  antitragus  than  those  from  the  Saw  Tooth  Mountains, 
the  uasal  t>ones  are  noticeably  shorter.  Should  these  differences 
e  constant  the  two  forms  will  require  separation.  The  Saw  Tooth 
otaiu  animal  is  the  one  here  described. 

EVOTOMY8  IDAHOENBI8  Btt.tiov. 
(Teeth,  Plate  in,  Figs.  5,  6.) 
'ypeNo.  IHH  9  ad.  U.  8. N»tioiial  MaseDin  (Departmeiit  of  AgricDltore  ooUw- 
tioD).    Froni  Saw  Tootb  or  AltnrM  Lake,  eaat  foot  of  Saw  Tooth  MountaiiiB, 
Idaho,  October  4,  1890.    Colleoled  b;  C.  Hart  Herriam  and  Vemon  Bailey 
(Original  namber  1936). 

earar«m«)it«  (taken  in  flesh). — ^Total  length,  153;  tail  vertebne,  48 ; 
a),  6.5;  hind  foot,  20.    Ear  from  crown,  10;  from  notch,  12.5  (iu  dry 

)• 

vierai  charactert. — Size  and  proportions  about  as  in  E.  galei  fhtm 

mountains  of  Boulder  County,  Colorado;  smaller  than  E  califomi- 

ooloration  unique,  a  well-defined,  pale  hazel  dorsal  area  as  in  goM, 

ash  gray  sides  as  in  califomicus. 

tlor. — Dorsal  area  hazel,  well  defined,  darker  than  in  galei  but  not 
right  as  in  gapperi ;  rest  of  upper  parts  dark  ash  gray  tinged  with 
v  as  in  oali/omicut,  not  suffused  with  ochraceous  buff  as  in  gapperi 

galei.  Cnder  parts  soiled  whitish,  the  plumbeous  basal  color  of 
Tur  showing  through.  Tail  indistinctly  blcolor,  dusky  above,  much 
r  below. 

'onial  and  Dental  eharacters. — Skull  rather  narrow,  as  iu  gapperi  and 
IcKtaliB,  with  the  nasals  less  strongly  deflexed  aud  the  froutals  nar- 
sr  interorbitally.  The  last  upper  molar  has  three  deep  reentrant 
es  and  four  salient  angles  or  loops  on  each  side  with  a  tendency  to 
I  a  fifth  on  the  outer  side.  The  first  lower  molar  has  five  projoct- 
loopB  and  four  deep  reentrant  angles  ou  the  tuner  side  and  four 
ecting  loops  and  three  deep  reentrant  angles  on  the  outside.  The 
lower  molar  is  slightly  broader  anteriorly  than  posteriorly. 

Rteord  of  tptdmm  rollecird  of  KroUnnifii  idahoenrii. 
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Fibet  sibetbicuB  (Linnii-UB).     Mnakrut. 

MuskralH  am  uuiuinoit  in  I^emLi  Riv«r  ami  in  tuunt  ol'  ttiu  slreiiuiH  aud 
beaver  [wiids  uf  Itlalio.  We  fouiiil  tLein  jtiirtiuuliiily  abuiidnDt  a.1  Sut 
Tootb  or  Atiui-ati  Lake,  at  ttie  eant  foot  of  the  Saw  Tootb  Mouuiains. 

Btcord  0/  ajirciuieii*  colleeted  of  F'Aet  jJieUwM. 
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ThomomyB  oluaius  CDuen.     Tulu  Povkot  Gojibi-r. 

J'AoMom.vi  filmiiNa  L'uniMi,  Trou.  A«ad.  N»t.  Soi.  PbiU.,  lSTr>,  13b  (tyiHi  from  Uti>lg« 
Puss,  Wyoming). 

The  common  Pocket  (Jopher  of  the  Stmke  Plniiis  and  tbei  valleysn 
Big  Lost  Hiver  and  Birch  Creek  is  bei'e  refen-e*l  iirovisioiiiilly  to  (lii 
upecies.  Specimeue  rrom  tht^  footbills  uust of  Ubtckruot  8bow  n  U-iid«iiq 
to  rnu  into  the  dark  form  inhabiting  the  mountains.  It  maybewi-ll 
state  in  coutiectioii  witb  the  name  bero  adoptoil  that  Bachniaii'H  i,v|iii 
of  borealis  and  toicitHendi  (liuw  in  tlie  innseum  uf  the  Philadelphia  AoJ' 
emy  of  Sciences)  liavu  been  compared  with  the  present  siiecten  usi 
found  to  be  not  tbe  same. 

Lewis  and  Olark  nntict^d  bills  of  the  Pocket  Oopbcr  alouf;  tb«  L'lel^ 
water  in  Idaho  in  May,  1306,  and  described  them  thna : 

"lu  many  part^  of  tbe  plain  the  earth  is  thrown  up  into  iittli 
mounds  by  some  animal  whose  habits  most  resemble  those  nf  0^ 
Salamauder  [Geomys  ttua  OrdJ;  but  although  these  tracks  aroaeit 
tered  over  all  trbe  plains  from  the  Mississippi  tu  the  Pacilic,  weliav* 
never  yet  been  able  to  obtivin  a  sight  of  the  animtd  Itself  (Lewix  ui 
Clark's  Travels,  Paul  Allen  Ed.,  vol.  Ii.  18U,  p.  273). 

Thousands  of  persons  »pend  their  entire  Uvea iu  the  midst  of  H>lcHiiH 
of  Pocket  tiopbers  without  ever  seeing  a  s|iecimen.  At  the  same  tim* 
tbe  animals  are  easily  caught  when  one  has  learned  bow,  us  mnv  in 
inferred  from  the  accompanying  table,  and  it  may  beaddcMl  thalMvcjal 
times  tbe  number  berc  enumerated  could  have  been  captured  had  ««  « 
desired. 


HAUMAL8   OF   IDAHO. 
Retard  oftptammi  coUected  of  Ttomomjia  c(m>Im. 
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■  clnsiuB  fuacuH  Riibnji.  iiiiv.     Miiiintnin  Pocki-t  finplii-r. 

•cket  Gophers  inkabitin;;  the  moantains  of  IilaLo  are  very  differ- 
tbose  of  tho  sage  plains  and  valleys,  being  larger  and  wholly 
in  color.  T,  dusitm  from  the  Snake  Plaioa  is  whitish,  washed 
t  bnffy  ocbraccoiiR,  while  the  moantain  animal  is  dall  chestnat. 
'«imeD8  of  the  former  the  hind  foot  measures  fVom  21  to  24'"''; 
[be  latter  it  vadea  from  25  to  SI"".    Where  the  ranges  of  tbe 
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NOBTB    AMERICAN  FAHKA. 


i 

^H  two  ftirma  meet  tUere  in  a  tendency  to  intergrado.    Tbis  if  particularly 

^^M  noticeable  in  Rjieeimens  trom  the  foothillB  eattt  of  BInckroot. 

^H  At  Saw  Tooth  Lake  fresh  hills  were  tbrown  ap  after  snowfall  iueaiif 

^^M  October. 

^H  la  1872  I  secured  a  specimen  in  Teton  Cailon  (No.  ^m,  9 ,  U. 

^H  Mua.). 

^H  THOMOMT8  CLUSIITS  FUaCDS  subap.  nor. 

I 


Type  No.  \\m,  S  ait.,U.  8.  Nntinnnl  HiiHenm  (Uepu-tment  of  Agriciilli 

leatloD).     FtoDi  monntains  at  head  of  Big  Lost  River,  Idmlio.  8(^|>teiuli«r  Q 
m90.    Collected  by  Baail  Uickii  Diiteher  (Original  number,  \VA7). 

;  tail  vertebne,  TSj 


Measurements  (taken  in  dcsli). — Total  lengtb,  21 
hind  foot,  27.    Ear  from  crown,  3  (in  dry  skin). 

General  eliararters. — Similar  to  T.  c/twiu*,  but  larger  and  very  nindi 

darker  in  colorattoo,  the   upper  parts  being  dnil  chestnut  instead  of 

buflfy  whitish.    This  Pocket  Gopher  needs  no  comparison  with  citber 

T.  talpoides  from  Dakota  or  T.  fulvus  from  Arizona,  the  Bmalt  sizeof 

fore  feet  being  sufficient  to  distiugaish  it  at  a  glance  from  the«e  speciH 

Coton— Upper  parts  uniform  dull  chestnut;  circle  around  ear  blatt 
ish;  tail  and  feet  soiled  whitish;  under  parts  plumbeous,  stiDDjI; 
washed  with  fulvous. 

Beaori  of  tpeoiment  »}lleet«d  of  TftoMomjr*  eUiiiafnti 
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dopa  ordil  WoodboQM.     Ord's  Kuig»roo  B»t- 

Kaogaroo  Bat  proviaionally  referred  to  this  species  is  common 
iighoatthe  Soooran  zone  of  Idaho,  inhabiting  sand;  places  in  the 
ce  Plains  and  its  northward  prolongations  between  the  monntaiDS. 
IS  noticed  in  Birch  Creek  and  Lemhi  Valleys,  and  in  Big  Lost,  Lit- 
ost,  Pahaimeroi,  Bound  or  Challls,  and  Antelope  Valleys. 

Becoril  nf  tpetAment  oolleeied  of  ttifoiw^  vtiifA. 
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Knatlma  ollvaoens  Merriam.     Pncket  HonM. 

-imUim  oHvaeeiu  Merrtam,  N.  Am.  Fanna,  No.  I,  October,  1889,  pp.  I&-1C  (tTpe 
rrom  Kelton,  Utah). 

tmnion  throaghoat  the  Sonoran  zone  in  Idaho,  living  in  small  colo- 
JD  barrows  in  the  gravel  benches.  Si>ecimena  were  captnred  in 
hi  Vallpy  near  the  Indian  Agency  and  near  Juoction,  and  in  Birch 
ik  Valley  at  Jolinston'sranclilC  kilometers  (10  miles) south  of  Njch- 
ijeveral  were  trapped  in  the  Pahsimeroi  Valley,  and  others  at 
kfoot  and  Big  Bntte  on  the  Snake  Plains. 

II  of  the  Idaho  »peoimens  are  a  little  smaller  than  true  P.  olitaeeut 
I  northern  Utah. 


NOBTff  AMEItfOA!*  VAVitk. 

Jttrvrd  of  iprrimtnt  oollertrd  of  I'erOgtuilltMt  ofrraeraa. 
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)   Brettaiaon  eplxanthna  Brandt.     Tel  loir -faairnd  Poronpine. 

Connnoii  tlirougbnut  the  mountains  of  central  Idalio.  In  Sav  Tootb 
MnuDtaius  their  gniiwings  vero  most  frequently  noticed  on  Pinus  muf- 
rayana,  and  ratlier  low  down.  In  a  cauon  iu  the  Lost  Eiver  MounUiDi 
Mr.  Basil  Uivks  Dutcher  encountered  a  Porcupine  sitting  in  a  ttliidf 
nook  under  a  rocky  cliff  screened  by  undergrowtli.  The  specimen  WH 
preserved.  A  dead  Porcupine  was  found  in  tbe  sa^  brash  neartlic 
sink  of  Birch  Creek.  Tracks  were  seen  in  tbe  canon  of  Snake  River 
near  ShOHhoue  Falls,  and  on  the  Brunueau  Mountains  between  Idaho 
and  Nevada. 

Augnat  10,  1^72,  I  killed  a  female  Porcupine  at  Henry  Lake  (sfcuU 
No.  12405,  U.  S.  Nat.  Mus.)- 

Rtaord  of  ipteimfli*  eaXlevtrd  of  ^rctkiiM  epizaalAiM. 
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Zapns  budaoniiis  (Ziinmermann).     Jamping'  Mouse. 

Common  tn  moist  places  along  the  lower  part  of  tbo  Oanadisn  or 
Douglas  fir  zone  of  the  Salmon  River  Mountains,  and  probably  throngh' 
out  the  coniferous  forests  of  Idaho.  Several  were  cauglit  in  trn[>s  twt 
for  shrews  iu  a  marsh  Ixnilering  a  beaver  i>ond.  This  form  dilTurs  from 
the  common  Jumping  Monse  of  the  eastern  ITnit<il  States  in  baviug  the 
skull  broader  and  shorter,  and  the  brain  case  more  highly  intlat4>d.  TIi* 
bnflTy  ochraceous  color  of  the  sides  is  somewhat  paler  than  in  Mtgtfm 
8  and  very  much  [laler  thau  in  those  &om  the  PnciSc  oout 
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Record  of  Bpeciwuemt  eoUected  of  Zapus  kmd9otiiu$. 
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pxinceps  Ricbanl»oii.     K<M;ky  Mountain  Pik». 

The  Rocky  Moautain  Pika  is  common  in  the  rock  slides  of  the  Boreal 
Province  iu  Idaho.  In  the  Salmon  Uiver,  Pahsimeroi,  and  Saw  Tooth 
Moantaius  we  found  it  ranging  from  the  Canadian  zone  to  within  a 
riiort  distance  of  the  snmmits  of  the  highest  peaks.  It  was  encoun- 
tered most  abundantly  in  the  neighborhood  of  timber  line,  between  the 
•Ititades  of  3;a50  and  3,350  meters  (10,000  and  11,000  feet),  perhaps 
beeanse  suitable  rock  slides  are  most  frequent  at  this  elevation.  The 
lowest  colony  discovered  in  the  Salmon  River  Mountains  inhabited  a 
mmn  of  volcanic  slide  rock  surrounded  by  Douglas  fir  and  Murray  pine 
OB  the  east  sloiie  of  the  range  at  about  2,G20  meters  (S,GOO  feet).  In 
m  narrow  part  of  the  valley  of  Big  Wood  River,  near  its  headwaters, 
m  few  individuals  were  found  in  slides  as  low  as  2,255  meters  (7,400  feet). 
It  wae  observed  also  in  the  mountains  between  the  headwaters  of  Big 
l4»t  Biver  and  Trail  Creek. 

Pikas  are  noisy  little  creatures  and  are  not  likely  to  let  anyone  pass 
near  by  without  making  their  presence  known.  Their  cry  has  been  de- 
Wribed  as  a  ^ bleat'  resembling  that  of  a  young  lamb,  but  the  simile 
is  strained.  Their  ordinary  note  is  eh-eh,  spasmodically  ejaculated  and 
Wveral  times  rei)eate<l.  Sometimes  it  is  shriller  and  more  like  ee-ee^ 
ottered  many  times  in  rapid  succession. 

They  are  active,  nimble  little  bodiei),  springing  lightly  from  rock  to 
rock,  and  running  swiftly  to  and  from  their  fee<liug  grounds,  often  sev- 
eral hundred  feet  away. 

Their  chief  food-plant  is  a  pretty  little  Arctic-alpine  species  (Oeum 
n»Mti)  which  forms  mats  of  green  among  the  rocks  and  Ix^ars  conspicu- 
ous yellow  dowers.  This  is  their  Miay,'  and  they  lay  up  large  quanti- 
ties of  it  for  winter  use,  deiK>siting  it  in  little  heaps  in  the  si»aces 
between  the  rocks.  These  storehouses  average  about  the  size  of  a 
bushel  measure  and  contain,  in  addition  to  the  leaves  and  flowers  of 
Oemm  rotttt,  a  few  hea<ls  of  purple  Aster  and  a  golden  Senecio, 

The  Pikas  are  very  industrious.  In  early  autumn  they  are  constantly 
engaged  in  carrying  hay  to  their  storehouses  except  when  interrnpte<l 
bj  intrndersy  at  whom  they  stare  and  scold  before  plunging  out  of  sight 
\g  the  rocks.    Soon  after  silence  is  reatOTO^  Wi«j  wv^^wNt^voi^ 


u 
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their  crj-  may  be  heard  from  a  hnmlred  points.  Tbey  crawl  oat  npo 
the  rockH  and  sit  luotiouless  for  awbile^  aud  if  uiidistnrbed  sooii  retnr 
to  tbeir  task  of  laying  n|»  food  for  winter.  I  have  watched  them  by  tli 
hour  while  thus  en^ged,  ruDuin;;  rapidly  to  the  side  of  the  slide,  gatJ 
eriiig  a  moQthful  of  leaves,  and  retnroiDg  as  swiftly  to  deposit  it  in  tl 
Dsnal  place.  For  such  short-legged  animals  tbeir  speed  is  sorprisini 
as  well  as  the  long  leai>s  they  make  from  rock  to  rock,  never  losing  the 
footing.  Their  movements  are  not  attended  by  any  noise,  which  d 
onmstance  is  due  in  part  to  the  lightness  of  their  bodies  aud  in  parti 
the  dense  pad  of  fur  which  covers  the  soles  of  their  feet. 

The  Pika  probably  remains  active  throughout  the  winter,  duiic 
which  period  the  great  depth  of  snow  covering  its  home  keeiw  oat  tl 
cold  winds  and  prevents  the  temperature  from  falling  very  low.  Tbi 
it  does  not  hibernate  is  evident  from  two  facts;  (1)  It  laysuplarf 
storehouses  of  food  for  winter  use;  (2)  it  does  not  become  fat  as  wiuti 
approaches. 

One  afternoon,  almnt  the  1st  of  Septemlier,  Mr.  Vemou  Bailey  an 
I  carried  our  blankets  up  to  a  Ijagowyg  slide  above  timber-line  on  tl 
Salmon  River  Mountains  and  spent  the  night  there.  As  darkness  (« 
uimn  the  mountains  a  storm  set  in.  The  wind  blew  a  furious  gale  an 
rain  be^an  falling.  Soon  the  rain  changed  to  bail  and  sleet,  and  Gnall 
to  snow.  Much  to  our  surprise  we  heanl  the  unmistakable  cry  of  tb 
Pikas  at  frequent  intervals  throughout  the  night.  Whether  they  a 
usually  nocturnal  as  well  as  diurnal,  or  whether  the  stonn  set  them  l 
work  to  move  their  storehouses  to  safer  places,  we  have  uo  ueantii 
kuowing.  r 

In  1872  I  collected  this  species  in  Teton  Caiion  near  the  1 
between  Idalio  and  Wyoming  (No.  Hia!  tJ.  S.  Nat.  Mus.). 

Jieeord  of  spwimmt  eoltacUd  of  Lagomya  prinery: 
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Jttford  0/  tprcimfiu  eollrelrJ  oj  L<igo»gi }iriiio^ — ConlinaMl. 
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LepUB  IdaboeualB  ap.  nov.     Idnho  PfKni;  Kaliliit. 

Wlitu  I  lirst  HAW  this  little  £abbjt  in  the  lield  the  idea  occurred  tome 
lba.t  it  might  bu  Lepitu  nuttaili  of  BiivUmau,  described  in  1837  from  a 
RpevimeiH  collected  ou  the  Soake  Plaias  by  Townsend,  and  believed  at 
tliut  timu  tu  be  "  the  most  dimiDutive  of  any  speoiee  of  true  hare  yet 
iliscovere>«l."  But  on  returning  to  the  East  and  examiuing  tbetyiw  of 
L.  nuttaili,  which  is  still  in  the  Museum  of  the  Aca<lomy  ofNatural  8ui- 
wices  of  I'hUadelphiii,  I  find  the  latter  to  be  a  young  Cottou-tail,  with 
a  "  mther  loog,  full  tail,"  pure  white  beneath,  as  pointed  out  by  Bainl 
And  A  lien,  and  I  wholly  concur  la  the  opiuioii  that  it  is  the  young  of 
the  Bpeciea  afterward  described  by  Bachmau  (iit  1839)  us  L.  artrmiaia. 
The  t^ite  locality  of  L.  artemisia  is  the  Plains  of  the  Columbia  near 
AYalla  Walla,  a  direct  coutinnation  of  the  Suake  Plains. 

OMjrr<t/)Afc  DiKtributiim, — Lepus  idahoensis  inhabits  tbe  Sage  Plains 
Ixmleriiig  Snake  Biver,  in  Idaho,  and  the  northward  extensions  of  these 
plains  in  the  Birch  Creek  and  Lemhi  Valleys,  Little  Lost  Kiver  Valley, 
^ahsimeroi  Valley,  and  Big  Lost  Biver  Valley.  To  the  south  it  range« 
into  nortlicm  Nevada,  and  to  tbe  west  probably  into  eastern  Oregon 
wul  Washington. 

llabita. — That  but  half  a  dozen  specimens  of  this  little  rabbit  werttj 
secured  during  more  than  two  motitht)  spent  in  the  very  center  of  its] 
abnndance  seemed  very  strange  to  us  until  we  learned,  near  the  closu  of 
tbe  trip,  two  important  facta  coucorning  its  habits,  namely,  that  it  ia 
dtDoet  exclusively  nocturnal  and  that  it  makes  its  home  in  deserted 
Iiolcft  of  the  ISa^Igsr  {Ttuidea  americima).  The  only  individual  I  sue- 
oeoded  in  shouting  was  kille<l  at  the  mouth  of  a  Botlger  hole  Just  at 
ilof  light,  and  the  specimens  trapp«xl  were  caught  at  the  mouths  of  old 


I 


■ 
■ 
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Bailfrn- holM  whirb  had  t>r^a  |Hirtl)-  Glk^l  with  enrtli.  Had  ve  leanml 
U>t-s<-  facts  earlier  we  conlil  easily  hare  capturvd  many  more.  Twn<it 
three  otliera  were  caoglit  bat  were  eaten  iu  the  trnpn  by  C>>yoU^$. 

Tills  Rabbit  has  ren'  short  legs,  and  iu  ruDoiii;:  kM'ps  cIom;  to  tbe 
gronud.  Dot  leapiug,  as  modt  rabbits  do.  It  was  ucvcr  foiiiid  awa; 
ftoin  thv  plains  and  valleys  covered  with  n^ge  (Artemuia  trifUvMa) 
aiul  Tetradgmia  ratiraonu. 

LEPU3  IDAHOFJiSIfl,  (ip.ni>r, 
Trpp  No.  {fiH  ^  a<L     From  Pmhaimfrm  VsIIhi-.  Id^bo,  S<-|'lrtnlH-r  lei.  l>*lll.    rnl- 
lecteil  b;  Bwil  Hirks  Dntcher  (Origiiial  No.  I-^IS). 

MeasttrtmenU  (taken  in  desh  by  C.  H.  M.)— Total  W-Hf:th,  iiW;  tail, 
15;  hind  foot,  71.  Ear  (me^sored  in  tin;  »km)  from  notch,  42,  tnm 
anterior  base,  5S. 

Oen«rat  characters. — Size  smallest  of  North  Ameitcan  Rabbits,  tritb 
the  possible  exception  of  X.nii«i-aji»tu  recently  de«crit>eil  from  suiillipni 
Cnliforaia  by  iJr.  J.  A.  Allen.  Earn  short  and  broadly  rounded.  Iliml 
legs  and  feet  rather  short.    Tail  radiitientary. 

Color. — The  material  »t  hand  {live  apccimeus)  indicates  that  Ihpw 
are  two  very  distinct  color  pbasei*  in  this  Uabbit,  a  snnimer  itvini* 
(which  is  also  that  of  the  young)  somewhat  resembling  /,.  ngtralifMii, 
and  a  winter  pelage  of  clear  drab-gray,  which  is  unique  among  ICahbili 
BO  far  as  I  am  aware. 

Winter  pelage. — The  type  specimen  {No.  24045,  PahsJnierui  Vallpj, 
Idaho,  Sept.  10,  1890)  and  another  taken  at  the  same  time  and  plnre 
(No.  34047)  are  in  winter  pelage  except  on  the  heail  and  neck,  wliiib 
parts  are  changing  or  still  in  summer  pelage.  Another  s|»efiim'ii 
(2404G  9  ad.),  taken  near  tbe  hea<l  of  the  valley  of  Big  Lost  Kivor  a 
week  later  (September  22),  has  nearly  completed  the  change,  ilie  olil 
fur  remaining  on  the  cheeks  and  sides  of  the  neck  only.  In  thesi-spt'd 
mena,  with  tlie  exceptions  indicated,  the  color  of  the  henti,  bmly,  »ntl 
thighs  in  a  uniform  pure  drab-gray  entirely  free  from  any  linge  of 
fulvou»,  and  somewhat  mi\e4  with  black-tipped  hairs  on  the  biKk. 
The  nape  sjiot  is  small,  dull  ochraceons  buff  in  color,  and  wholly  o»n' 
cealed  when  the  ears  are  laid  back.  Tbe  fore  and  hind  feel  an-  pair, 
dull  ochraceons  but!'.  The  drab-gray  of  the  upper  parts  exleods  wvll 
down  on  tbe  sides  and  encroaches  on  the  nuder  pnrt«.  leaving  but  a 
narrow  strip  of  whitish  along  the  meilian  line  of  the  belly.  Tlie  iwcta^ 
ral  baud  is  grayish  buff.  The  ears  are  pale  boff  inside;  dull  biitTy 
ochniceous  outside,  mixed  with  gray  and  blnck-lijipeil  hairs  anteriorl; 
and  bordered  in  front  with  a  blackish  line. 

Bummer  and  immature  pcla-ge. — Sinnlar  to  the  wint'Cr  pelage  but  with 
gray  of  the  npper  parts  replaced  by  gray  more  or  lesjidtronplj 
with  buff  and  everywhere  intimately  niixetl  with  liliu-k.    TItf 
really  diSer  mncli  more  than  indicated  by  the  descriptttm. 
iidnit  specimen  procured  in  complete  summer  pelage  wa* 
destroyed.     U  waa  VAWA  wtM  Big  Bntte,  IdiUio,  a^uol 
An  immature  »a\e  C^o.  ^ao*a>  Vs&v^sa  m^vcdUti^teek. 


m 


.  ilk-y,  ]iia]io,  Aiigiiittl2, 1U90,  i8  iioarly  full  f^wn  anil  U  coiispiciioiifl 
i  tliuHbiimliiiK-eol'black-tiiii'tHl  liaii'»on  tlicl>uck  and  sides.  TlieiiideH 
iliu  IwIIy  are  wtroiigly  miffiised  with  pale  biiify  ocliruceous.  A  kIJU 
■linger  individual  (No.  23541    S  jiiv.)  collected  in  tlie  upper  LtMiild 

>  illfy  {uear  Juiicttoii)  Idaho,  August  Ifi,  1890,  la  very  uuivli  palur 
•■>re  (tUv  lilack-tipped  bair»  being  inconspicuous)  and  the  under  parts 

.  ''  vravhml  with  bully.  The  texture  of  the  pelage  is  son  and  woolly  as 
-iial  in  yotiiig  rabbits. 

Cranial cbaractem. — The  skull  of  Lepm  idalioewii*,  a^ide  from  its  small 
rf,  in  remarkable  for  its  breatlth,  sUortness,  and  the  flatness  of  the 
irii'tal  region.    The  ratio  of  iiygomatic  breadth  to  basilar  length  of 

Urisi-I  is  73.S  against  C5  niilltmeters  in  au  average  8[>e«:imeu  of  Xk 
!r<ttieiu  nutlalli  from  the  same  locality,  and  the  corresponding  ratio* 
lirondtbuf  brain  utse  to  basilar  length  are  58,5  and  52.  The  depres- 
'>ri  tif  tlie  brain  t^ae  is  bet^t  aeeu  from  behind,  tbongh  it  is  very  appar- 
it  from  the  side  also.    The  foreiiliortening  of  the  skull  is  brought  abont 

ijK'Ity  at  itie  exiwnse  of  the  facial  portion.    The  nasal  bones  are  con- 

j  iL-uoti.sly  short,  the  nitio  of  their  length  to  biisilar  leugth  being 

v-'.ii&st  00  in  L.  tytvaticus  nntlaUi. 


I 
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Tbv  uudital  bulhe  are  euoruiously  inUated,  being   actually  as  larj^ 

AAiu  f..»tflralic«s  iiHttalli  from  the  same  ri'gion.    The  supraorbital  pro- 

i-ess(w  are  omall,  slender,  and  are  not  in  conta<;t  with  the  side  of  the 

kull  popiteriorly ;  anteriorly  they  fail  altogether  or  exiHt  as  little  mora 

III  Hpivulea.     Thesuleus  on  the  outer  fiiee  of  the  zygomatic  areh  Is 

.  rv  sliitllow  and  is  not  fenestrate*!.    The  under  surface  of  the  basi  oo- 

;<(al  is  deeply  grooved  longitudinally.    The  palatal  bridtfe  extends 

<  >iii  the  plane  of  the  interspace  between  the  tirst  and  second  lateral 

I  I'lh  to  the  plane  of  the  fourth,  or  the  interspace  between  the  fourtb 

nl  fifth. 

'rVrtWd/  mnarkM. — f^pm  ir/«/i(tm«i»re<]uir«s comparison  with  no  otb( 
I  ■  lUbit,  itj<i  small  sizi.%  short  he<id,  apparent  absence  of  tail,  and  peculi 
i-tdonitiiiii  surnng  to  distinguish  it  at  a  glauee  from  all  itrevioui 
known  specilM. 
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ToterBbly  oMBBOii  throagkoat  tbegrattcrpftrtoftlte  n»fe  plains,  ci- 
tendine  north  throoglKNit  Ae  vsller  of  Bircli  Cmek  attd  Lemhi  ICirer 
to  SnlmoD  City,  aod  thnmgli  the  Little  Lo^it  and  Pahsimeroi  Valkj^tu 
Salmon  River  sod  Bound  or  ChallLi  Valleys.  Pooud  also  id  tlie  vatlejr 
of  Big  l^ost  Birer. 
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Iiepns  texiaiiaB  Wsodhoase.     Black-uOad  Jmek  Rjibbit. 

Common  in  most  parts  of  the  sage  plains  and  valleys.  This  Hpcdtf 
was  observed  in  the  valley  of  Birch  Creek  and  Lemhi  Btver,  in  Little 
Lost  Biver  Valley,  the  Pahsimeroi  Valley,  Round  or  Ghaliis  Valley,  Big 
Lost  Birer  and  Thousand  Spring  Valley,  and  was  more  uommou  tbu 
Leput  campeetru. 

In  September,  1S54,  Dr.  George  Suckley  found  this  s|>ecies  "exceed- 
ingly abundant  on  the  left  bank  of  the  Boise  River."  He  says ;  "  They 
are  so  numerous  tbat  our  command  of  GO  men  subxist*>d  on  them  Ux 
nearly  a  ireek.  In  a  short  ride  of  an  hour's  duration  to  see  30  near  to 
the  trail  was  nothiug  remarkable.  The  natives  (Diggers)  inako  gu- 
ments  by  sewing  many  of  their  skius  together.  This  hare  breeds  in 
great  numbers  on  the  va6t  sage  plains  to  the  south  of  Boise  Bivcr,  be- 
tween it  and  Suake  Rirer."  (Pacilic  R.  B.  Reports,  Vol.  xti.  Book  u, 
18C0,  Chap.  II,  p.  11)5.)  His  subsequent  remark  that  "  they  are  said  to 
turn  white  in  winter"  evidently  refers  to  the  following  specim  (L,  M» 
jHistrvi),  which  is  llieonly  Jack  Babbit  known  to  undergo  this 
change  of  color.  That  his  previous  remarks  refer  to  £. 
shown  by  the  description,  which  slates  that  the  npper  surface  of  tbt 

U  luid  coDtral  line  of  the  tutup  are  black. 
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;itM  aylvKtlciiB  DuttoUli  BachmoD.     Sage  Cotton-tail. 

Common  thronghout  tbe  u^e  plains  and  partioalarly  abandant  iu 
ckets  of  willowH  bordering  streams. 

BtMTd  o/ iptcimmi  colUeled  of  Ltptt*  »,  nultallii. 
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pus  balrdU  Hayden.    Sdow.bIum  Babbit. 

Common  in  thickets  in  tbe  Salmon  Biver  and  Saw  Tootb  Hoantains. 
e  first  specimen  secored  was  shot  by  Mr.  Bailey  on  the  faigb  divide 
Tireen  Trail  Greek  and  the  headwaters  of  Big  Lost  Biver  September 
Several  others  were  secured  at  Saw  Tootb  or  Altnras  Lake  in  Oo- 
«r.  The  latter  were  beginning  to  change  from  sammer  to  winter 
age. 

Rtcori  of  tpeeimenaeoUeettd  of  Leptu  frairdti. 
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)oears  in  the  Salmon  Biver  HoantiuDS,  bat  is  not  common  anywhere. 
Taly  26, 1872,  an  old  cow  Moose  and  two  large  calves  were  killed  in 
xm  OaOon,  near  tbe  boundary  between  Idaho  and  Wyoming,  b;  the 
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Haydeu  Survey,  and  I  worked  all  iiigbt  long  to  pi^epare  their  Hkullsso 
that  tbey  could  be.  sent  out  to  Fort  Hall  on  pack  mules  the  next  daj 
(No8.  12399  aud  12400,  U.  S.  Nat.  Mus.)- 
Cerrus  canadeoeis  ErslHlwn.    Wapiti ;  Elk. 

Comiuou  iu  the  Saw  TootU  aad  Pabsiaioroi  Moiiutaitis,  and  uut  ran- 
in  the  Saltuou  River  Mountuius ;  occars  also  id  tU«  Bruuueau  aud  Elk 
Moontaius  in  extreme  eoutUeru  Idaho,  aud  m  aaid  to  iuhabit  the  Blikck- 
foot  Mouutains. 

lu  1872  we  found  Elk  iu  abundance  iu  the  regiuu  about  IleDry  Laka. 
CaiiacuB  macrotlB  (Sa) ).     lilnck-tnil  Duur ;  Miilu  Dmr. 

Common  throughout  the  mountiiins  of  Idaho,  and  in  thv  ItrunotM 
Mountains  between  Idaho  iind  Nevada.     In  winter  it  i.s  uonimun  In  tlw 
eaiion  of  Snake  Biver,  where  a  hunter  killed  11  early  in  OvEubur  [new 
Shoaboue  Falls). 
Caiiacua  vlxgluiaiius  macroumB  tKaliueatiue).     WesWni  Wbitu-btiled  Dcor. 

Not  observed  by  our  (inrtj'.     Said  to  be  uommou  in  some  of  the  wil- 
low bottoms  of  sontheru  Idaho  and  in  the  forests  of  uortberu  Idaho. 
RangifeT  caiiboa  (Kerr).     Woodland  C»ribon. 

Oapt..  Charles  E.  Beudire  informs  me  that  Oaribon  are  commnii  in 
Qortbeni  Idaho  and  that  tbey  occur  as  far  south  as  the  neighborhood  of 
Elk  City,  iu  Idaho  County.  A  hunter  named  N.  C.  Linsloy  8tat«s  IhX 
he  aud  bis  partner  killed  26  Caribou  on  Peud  d'Oreille  River  daring  tli( 
winter  of  1888-'89  (Forest  aud  Stream,  October  1«,  1889,  p.  227). 
Antilaoapra  ameiicaiia  Ord.    Antulope. 

Tolerably  common  on  the  Snake  Plains  and  found  also  in  consiilei^lll 
numliers  at  the  head  of  Little  Lost  River  (whem  32  were  seen  iu  dm 
herd  aud  many  iu  small  bnnche«j,  aud  about  the  heiidwaters  of  Ibe 
Pahtiimeroi,  iu  September.  A  drove  of  more  than  40  individuals  vw 
seen  at  the  bead  of  Caiion  Creek,  which  empties  into  Salmon  Fall) 
Creek,  in  northern  Nevada,  October  15. 

In  1872  many  herds  of  AnteloiHi  were  met  with  along  the  roaU  o( 
the  Ilayden  Survey  in  eastern  Idaho,  aud  hundreds  were  seen  iu  Teton 
B»stn.  The  following  year  (1873)  an  epidemic  disease  broku  uut  amuoc 
them  and  Ihe  species  has  never  regained  its  former  abundance.  Sped- 
mens  were  collected  by  me  in  1872  on  Middle  Fork  of  Suulifl 
(August  5),  and  on  Cauou  Creek  (October  4 — Skulls  Nos,  ISi 
12402,  U.  S.  Nat.  Mus.). 

Rfuorit  of  ipeHmen  nitUxted  of  .Intfloca/Ttt  itM<rM 
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montana  BafinetKiue.    Mouutaiu  Goat. 

Common  on  the  higher  i)eaks  of  the  Saw  Tooth  and  Salmon  River 
Mountainsy  and  said  to  be  common  on  the  Seven  Devils.  Seven  were 
killed  in  the  Saw  Tooth  Mountains  west  of  Saw  Tooth  or  Alturas  Lake 
daring  onr  stay  in  early  October,  and  fourteen  were  seen  one  day  by  a 
himter  named  F.  0.  Parks. 

Ovis  Oanadenriii  8haw.    Mountain  Sheep. 

Common  in  the  Salmon  Biver  and  and  Pahsimeroi  Mountains,  and 
oecarring,  though  in  smaller  numbers,  in  the  Saw  Tooth  Mountains. 
Said  to  be  common  in  northern  Idaho. 


biflon  (Linnwas).    Buffalo. 

kimm  LinnieuB,  Syst.  Nat.,  x,  1758,  p.  72. 
iSlM  «M«ricafiif«  Gxnelin,  Syst.  Nat.,  xiii,  17b8,  p.  204. 
Bi90m  awt€ricanu$  Smitb,  Qriffith*s  Ciivier,  Vol.  v,  1827,  p.  374  (name  first  used  intbis 

form  by  Catesby,  **Nat.  Hist.  Carolina,  ii,  1754,  App.,  20,  xxviii ");  Allen, 

American  Bisons,  1876«36  (e/  auotorum  plurimorum). 

Skalls  and  skeletons  of  Buffalo  were  found  in  the  valley  of  Birch 
Creek  and  Lemhi  Hiver,  in  Little  Lost  River  Valley ,  and  in  the  upper 
part  of  Pahsimeroi  Valley,  but  the  species  is  now  extinct  in  Idaho, 
ezoept  when  stragglers  from  J^he  Yellowstone  Park  wander  into  the 
a^aoent  mountains  near  the  boundary  line  between  Idaho  and  Mon- 

John  K.  Townsend,  during  his  overland  journey  from  St.  Louis  to 
Oregon  in  1834,  frequently  met  with  small  herds  of  buffalo  in  south- 
eastern Idaho  and  along  Snake  Hiver.  Many  were  killed  for  food  and 
eeveral  calves  were  captured  alive,  but  proved  too  unruly  for  pets. 
»nnder  date  of  July  21,  when  near  the  site  of  old  Fort  Hall,  he  states : 
**  The  bufblo  appear  even  more  numerous  than  when  we  came,  and 
Boch  less  suspicious  than  common.  The  bulls  frequently  pass  slowly 
along  within  a  hundred  yards  of  us,  and  toss  their  shaggy  and  fright- 
ftal  looking  heads  as  though  to  warn  us  against  attacking  or  approach- 
ing them."  Two  days  later  four  or  five  Indian  hunters  connected  with 
the  expedition  killed  sixty  buffalo  for  the  meat,  which  was  <lrie<l  for 
tbe  journey.  A  few  were  found  along  the  northern  border  of  the 
Snake  Plains  In  south  centnil  Idaho  (Townsend's  Narrative,  1839,  p. 
06  +.  For  other  interesting  records  see  iWd.,  pp.  82, 87, 90,  93,  95.  90- 
07,  115). 

Pell*  oonoolor  Linnii^nH.    Pautber ;  Mountain  Lion. 

Occurs  locally  throughout  Idaho.  One  was  shot  in  Lemhi  Valley  in 
1889,  while  feeding  on  the  carcass  of  a  cow. 

laynz  iMdleyi  Merriant.     Plateau  Wild  Cat  or  Lynx. 

Common  in  places;  particularly  abundant  in  the  lava  canon  of  Snake 
Biver,  where  a  fine  specimen  wiis  caught  in  u  trap  baitetl  with  a  duck*s 
head  and  wings.  Lynx  tracks  were  seen  in  the  Salmon  liiver  and  Saw 
^^itk  Mountains,  but  whether  of  this  species  is  not  known* 
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Vnlpea  maoionnis  Bairil,     GroaMAilad  Fox. 

Mr.  Baiivy  saw  a  akiu  of  a  Red  Fox  at  a  rau<^li  nii  tlie  lower  pari  ul 
Birch  Oruck,  where  it  was  caught.  It  was  in  wiLter  pehi^re  aiHit  brigbt 
yellowieh  iu  color  without  trace  of  cross  uiarka. 

Tracke  of  foxes  were  seeu  in  the  lower  part  of  Birch  Creek  Valley' 
aiul  in  the  Saw  Tooth  Mountains. 

CaniB  nubilua  Say.    Timlmr  Wolf. 

Sai<I  to  be  uouiiiiun  ia  northern  Idaho.  A  lrn|i])tir  named  K  C. 
Linsley  staten  that  he  and  hiu  partner  killed  forty  wolves  near  Peiid 
d'Oreille  Kivor  during  the  winter  of  1S88-'S0  (Forest  and  Stresiui,  Ucl» 
ber  10,  1889,  p.  227). 

Cauls  Utraua  Say.     Coyote;  rr:iirit>  Wolf. 

Abundant  throughout  the  sage  plains;  ht'iird  howlitifj  nearl.vvvei; 
night,  and  frequendy  seeu  in  the  daytime,  pai  ticuhirly  in  i-jirly  mtirniug, 
akulkiog  among  the  sage  brush  or  behind  oliunps  of  willows  burOeiitif 
streams. 

Record  of  Kpecimena  callevled  of  Canu  lalram. 
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Zmtia  budaonica  (Laci^pMe).    Otter. 

Common  along  most  of  the  streams  and  lakes  of  Idabo,  and  in  tht 
canons  of  Snake  Klver.  A  female  and  yoniiR  were  captured  on  Biwli 
Creek.  The  female  weiyhed  about  8^  kilograms  (19  potiuda  avwr 
rtni)ois)  and  the  young  about  U  kilograms  (1«  irouudA  avoirOupou). 
Both  were  fat.  The  stomach  of  the  mother  contained  ihu  bead  of* 
I  Mallard  Duck  {Anas  IwBohiMi)  au4  ^a^Xa  qI  6m»,Vl  attb  tbot  6w«rw  iu  Ite 
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creek.    The  Otter  excremeDt  fouud  aloug  the  bank  coDsisted  almost  eu- 
tirely  of  flsb  scales  and  bones. 

BMord  of  tpetAnatt  colUcttd  of  L%tra  k»dionica. 
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«l«Oil  (Schnber).     Mink. 

along  most  of  the  streams.     Four  were  caught  ou  Birch 


BMbtA  of  ipecimeni  eolUcied  of  Lulrtota  viioii. 
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Pstosliw  longioMids  Bonaparte.    LoDg-tailed  WdamI. 

Weasels,  provisionally  referred  to  this  species,  are  common  in  the 
Saw  Tooth,  Pahsiuieroi,  and  Salmon  Kiver  Mountains  and  tracks  were 
■eeo  in  the  Branueaa  Mountains,  Three  were  shot  in  the  da.y  time  and 
wretal  were  caught  in  marten  traps  baitetl  with  binls,  chipmunks,  and 
nd  squirrels.  I  met  one  high  up  in  the  Salmon  Biver  Mouiitain»,  Soi>- 
tanberS.  He  was  in  pursuit  of  a  Kichardson's  Squirrel  iu  a  damp, 
nosB-covered  place  in  a  dark  spruce  forest  aud  stood  bolt  upriglit  when 
be  saw  me.  I  wouuded  him  with  my  auxiliary  and  he  immediately 
emitted  his  powerful  stench  and  disappeared  in  a  hole  at  the  root  of  a 
■pnice. 

Jaly  22, 1872, 1  collected  a  young  Weasel  in  Teton  Basiu,  Idaho  (No. 
}im  U.  S.  Xat  Mus.}. 


r 


w 


woam  Ausmur  rAovA. 


r«.s*»Mi 

^ 

i 

1 

L— Mr. 

SMk.            fto. 

s 

I 

A^  a^ 

^ 

? 

1 

H 

MBt    Mil 

IB 

iMtnnrMNatiM 

k  State 

Aae^  «UN|  rfhB. 

US 

in 

fvn'  nn» 

»" 

-.-*.« — 



ABC-KHMLf..... 

ja 

U1 

urn     iwn 

■^ 

,--fc 



A.WM.WW     J- 

*» 

13* 

!» 

m 

sm'  nos 

nn 

-.4* rf«t. 

M 

m 

im 

■e 

in 

lU 

»»!>D« 

Sft-IMW     9 

TarloB,      U»ftMt. 

Common  iu  the  Salmon  River  and  Saw  Tootb  Uoautains.  I  cau^t 
(Hie  near  Timlwr  Creek  in  a  ira|>  biiit««l  irith  birds.  Pros|iectore  in  the 
Saw  Tootli  3IoaDlaiD5  coinpiiiiu  vf  llie  (lepnMlBiiuiis  of  )Iart4Mi  in  caiT^- 
ing  oO' their  meat. 
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Mastela  peimaiiti  £riteb«ii.      FiHher. 

Hari.-.  A  very  Uamlsome  adnit  male  Fisher  was  caught  near  Sat 
Tooth  or  Alturug  Lake  by  Basil  Uicks  Dutvher,  October  I,  in  a  HtuM 
trap  baited  witliObiiimnukK  (Tamias  qsadripittattm).  It  wei|;hetH,SM 
grams  (lU  xiouuds  Ij  duuu«s  avoiriluiioiti). 

ICecord  of  njientnira  coHecttd  u/  Matlela  fvtmauti. 
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BpUogale  saxatilis  Merrintii.    Little  Striped  Skunk. 

A  Uttlc  Stripeil  Skiiuklx^Iievtid  Co  be  tbiu  upeci^  is  uomoion  iu  liw 
maoub  \ji  SUHke  Uiver, 
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In  1872  I  secured  a  skiu  at  Marsli  Valley,  m  aoutberii  Idaho  (No. 
11136  U.  a.  Nat.  Mua). 
HepUtU  xp. !    Skuuk. 

Api>areiitly  iiot  common  in  the  region  traversed.  A  dead  Sknnk  was 
fooiid  iu  tbe  Salmon  Birer  Monntains  but  no  specimens  were  cangtit. 
One  was  killed  by  a  dog  near  Saw  Tootb  Lake  iu  September. 


a  (Botldanrt).  Badger. 
AbaitdanttbroiighoQt  the  Snake  River  Plains  and  sage-eovercKl  val- 
leys, sometimes  rauginp^  ap  tbe  mountains  as  higb  as  timber  line.  Rad- 
ian were  found  iu  niiusnal  numlwrs  about  Timber  Creek  on  tbe  hea4l- 
wHt«r8  of  the  Lembi,  and  also  near  the  bead  of  the  Pabsiiueroi,  and 
nsiiy  were  observed  in  tbe  daytime.  An  old  female  shot  in  Birch  Oreek 
Talley,  August  5,  by  Mr.  Bailey,  had  in  ber  stomach  a  uuinlter  of  bum- 
Uo  bees  with  their  comb  and  young  bees,  and  also  a  Pocket  Gopher 
{Tkomomyti).  Badgers  die  out  Spermophiles,  Chipmunks,  Pocket  Go- 
phers, and  Mice. 

Record  of  tpefimtnt  oolleeltd  of  Taitide» 
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Onlo  lawns  (T.innmna).     Wolverine. 

The  dead  Iwdy  of  a  Wolverine  was  found  near  Timl»er  Creek  in  the 
Sklinon  Ktver  Mountains  by  BaHJI  Ilicks  Dutcher.  The  8|>eeies  was 
tolerably  common  in  tliuSaw  Tooth  Mountains,  where  a  trapper  caught 
Ave  last  winter.  One  w^ti^  killed  on  Blackfoot  Mountains  a  few  years 
ago,  on  what  has  iHMsn  siuco  known  as  Wolverine  Oreek. 

lireoril  of  •peHnu:*  rollnted  of  Gulo  laiiCM. 


TMli  :      16K,    Hulnion  Kiv. 
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Frocyon  lotor  ( Liniiu-iis).     Rncoouo. 

Raccoons  are  common  in  tbe  nnuniiH  of  Suake  River,  vhere  tli«y  feeA 
largely  OH  craj'fisL  [Astacus  gambtUi).  I 

UrauB  hoiribUia,  Onl.     Ghr./Ay  Hear.  I 

Tlie  Orizxiy  Bear  ih  coimuoii  iu   the  Siilmoii  River  and  Saw  Tootb  ' 
Moaiitaios,  and  is  said  to  oecar  in  tiie  Blackfoot  Monntains  also.    Oae 
was  killed  iiear  our  camp  ou  Timber  Creek  in  Aagnst. 

Ill  1872  Hereral  were  seen  in  Teton  Basin  and  an  old  female  VM 
killol  in  Tetou  Canon,  July  34  (skull  No.  12397,  U.  8.  Nat,  Mas.). 
()rizzly  Bears  are  said  to  be  common  in  nortUern  lUabo. 

John  K.  Townseud,  in  the  narrative  of  his  overland  journey  to  Ore- 
gon in  1834,  frequently  speaks  of  Grizzly  Bears  and  states  that  three 
were  killed  and  several  others  aeen  in  one  day  (Jnly  10, 1834)  near 
BlaiiUfoot  River.  One  of  those  killed  had  claws  "seven  inches  in 
leugth,"aud  "the  spread  of  tbe  foot,  laterally,  was  ten  inches."  Tbej 
were  abundant  and  bold  along  Snake  River,  and  several  were  killed 

Lewie  and  Clark  make  frequent  mention  of  Bears  iu  the  accoQutof 
tbeir  memorable  expedition  across  the  continent.  Dnring  the  rptnm 
journey  tliey  crossed  Idaho  along  the  course  of  the  Eooskooskie 
Clearwater)  in  May  and  June,  1806.  Under  date  of  May  31,  when  en- 
camped ou  the  lower  Clearwater,  they  made  the  following  importaat 
entry  concerning  the  Bears  of  the  region : 

"  Two  men  visited  the  Indian  village,  where  they  purchased  a  dreswd 
bearskin  of  a  uniform  pale  reddish-brown  color,  which  the  IniliUJ 
called  yackab  iu  contradistinction  to  hohhost,  or  the  white  bear.  Thli 
remark  induced  ns  to  inquire  more  particularly  into  their  opinions  m 
to  the  several  species  of  bears ;  and  we  therefore  produced  all  tbe  skint 
of  that  animal  which  we  had  killed  at  this  place,  and  also  one  vecf 
nearly  white,  which  wo  bad  purchased.  The  natives  immodlAlelf 
classed  tbe  white,  the  deep  and  the  pale  grizly  red,  the  grizly  dvk 
brown,  iu  short,  all  those  with  the  extremities  of  the  hair  of  a  whiUt  <v 
frosty  color,  without  regard  to  tbe  color  of  the  ground  of  the  foil,  puiler 
the  name  of  hohhost.  They  assured  us  that  they  were  all  of  tbe  si 
species  with  the  white  bear ;  that  they  associated  together,  had  lonftf 
nails  than  the  others,  and  never  climbed  trees.  On  the  other  hand, 
the  black  skins,  those  which  were  black  witk  a  nnmlter  of  entire  wliiU 
liairs  intermixed,  or  with  a  white  breast,  the  uniform  bay,  tlie  brown, 
and  light  reddish  brown,  were  ranged  under  the  class  yackkah,  and 
were  said  to  resemble  each  other  in  being  smaller,  and  having  sborH? 
nails  than  the  white  boar,  in  climbing  trees,  and  being  so  little  vidou 
that  they  conld  be  pursued  with  s-ifety.  This  distinction  of  the  lodiani 
seems  to  be  well  founded,  and  we  are  ioclincd  to  believe — 

•'  First.  That  the  white  or  grizly  bear  of  this  neighborhood  form  • 
distinct  species,  whii;h  moreover  is  the  same  with  those  of  the  k 
color  on  the  upper  part  of  the  Missouri,  where  tbe  other  apetiieit  mre  Ml 
found. 


Ill 


MAMMALS  OF  IDAHO. 


87 


"  SecoDd.  That  the  black  and  reddish  brown,  etc.,  is  a  eecond  species, 
eonalty  distinct  from  the  white  bear  of  this  country  as  from  the  black 
bear  of  the  Atlantic  and  Pacific  oceans,  which  two  last  seem  to  form 
only  one  species.  The  common  black  bear  are  indeed  uDknown  in  this 
cnnntry,  for  the  bear  of  which  we  are  speaking,  though  in  most  respects 
dmilar,  differs  from  it  in  having  much  finer,  tbick<>r,  and  longer  hair, 
with  a  greater  proportion  of  far  mixed  with  it,  and  also  in  having  a 
variety  of  colours,  while  the  common  black  bear  has  no  intermtxtare  or 
change  of  colour,  bnt  is  of  a  auiform  black."  (Lewis  and  Olark  Expd., 
Paal  Allen  Ed.,  u,  1814,  303-304.) 

Btoori  of  tpeciMfn  collrcled  of  (7riN>  korribilU. 
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•  PnllM.  Black  Bear., 
Common  throughont  most  parts  of  Idaho.  A  large  ■Cinnamon'  fiear 
was  killed  near  Timber  Creek,  Salmon  River  Mountains,  while  feeding 
on  the  caicass  of  a  steer.  Black  Bears  are  common  in  the  Salmon 
Biver  and  Saw  Tooth  Mountains,  where  we  saw  many  fresh  tracks.  Id 
1872  a  male  was  killed  at  Henry  Lake  by  the  Hayden  Survey  (skoU 
Vo.  12398,  a.  S.  Nat.  Hua.). 
Lewis  and  Clark's  remarks  on  the  Black  Bear  are  quoted  under  the 
ding  species. 

Record  of  tpeciatrn  collected  of  I'niu  amerieanxo. 
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ANNOTATED  LIST  OF  BIRDS  OBSERVED  IN  IDAHO  DURING  THE  SUM- 
MER AND  FALL  OF  1890,  WITH  NOTES  ON  SPECIES  PREVIOUSLY 
RECORDED  FROM  THE  STATE. 

[The  nomenclatare  adopted  is  that  of  the  American  Oraithologists'  Uuiou.] 


Colymlms  anritns.    Horned  Qrebe. 

Abaiidant  on  Saw  Tooth  Lake  dnring  the  latter  part  of  September 
EiDd  early  October,  moving  about  the  lake  in  pairs,  small  companies, 
ftnd  large  flocks.  At  least  100  were  seen  October  1.  They  werp  nnasa- 
My  free  from  suspicion,  coming  so  near  shoi*e  as  to  be  easily  killed,  and 
SO  were  counted  from  camp  at  one  time. 

(Jrinator  imber.    Lood. 

One  seen  on  Saw  Tooth  Lake,  October  2.  It  seemed  inquisitive  about 
dor  camp  fire  and  several  times  came  within  easy  gunshot  range. 

[«anis(califomioas?).    Onll. 

I  saw  a  Gull,  believed  to  be  this  si>ecies,  on  Salmon  River,  nesLT  Ghal* 
lis,  September  20. 

Sterna  foniteri    Forstor's  Tern. 

Not  observed  by  our  party.  In  1872  I  secured  a  pair  of  Forster's  Terns 
an  Marsh  Creek,  in  southern  Idaho,  June  30. 

^halacracorax  dilophus  cincinatus.    White-crested  Cormorant. 

Several  Cormorants,  probably  this  form,  were  seen  at  Lewis  Perry, 
On  Snake  Hiver,  Octol>er  11. 

^elecanuB  erythrorhynohos.    White  Pelican. 

Not  seen  by  our  party.  Found  at  Henry  Lake  in  1872  by  the  Hayden 
Survey,  and  on  Bear  River  in  1834  by  Townsend  (Townsend's  Narrative, 
1839,  p.  82).  The  name  ^Pelican  Lake,'  near  the  southeastern  cor- 
ner of  the  map  of  Idaho,  implies  the  presence  of  this  sfiecies  at  that 
point. 

iCerganser  serrator.    Red-breasted  Merganser. 

Several  small  flocks  seen  on  Saw  Tooth  Lake. 
Ajiaa  boschas.    Mallard. 

Breeds  commonly'  on  Birch  Creek,  where  young  unable  to  fly  were 
killed  the  first  week  in  August.  Tolerably  common  on  most  of  the 
ktreams  visited  during  the  latter  part  of  August  and  throughout  Sep- 
tember.   Several  were  shot  on  Birch  Creek  and  LftmVkV  13»V«^t\^^»8^:^ 


r 


90  womrm  imirtif  FAtrsA.  ^^^HP 

Bif«f— ■,  i»<  HX  «■  ara^  TMtfe  «r  Altans  Uka  October  4.    Tbere 
I  tanseittorf  <■■■■— tfcekfcel  tk«ti»e,tMit  vcmmiM  nollw 

la  IS7f  I  illiiitl  y«ne  M«H»di  od  Hiau?  Fork  of  Anakv  RtTrr 
lheaiMle«CJ«lj.  Tu»i— J  iwwrtedlbe  BI^A  F>a<-k  <  4  iw  oWwnit 
frOM  ■OMlfctw^w  Mak*  ia  18H.  bat  ■■dooblMlly  mistook  tbv  r«-inule 


Hot  lMn<  by  on-  puttj.  Ia  1B73  1  IbuDd  the  Oadwall  »t  MiirHh 
Oicek  and  Xattet  I«ke,  and  procored  tU  c^gs  at  U>«  fermer loverly  m 

niiM  iMfrinni     HaMfiip. 

One  Aoc  aodseTcralothecBfleea  oa  Lemhi  KiT^Angnst  31,  atMtno 
abot  OQ  Sat  Tooth  or  Alluraa  l^km  October  2.  Three  were  killed  uii 
aoaw  warm  ^iciaga  in  the  canoo  of  Snake  River,  near  Shoahooe  Fsllii, 
OetoberS. 


I 


Aboodant  id  small  flocks  along  most  of  the  streams  in  the  valt^yx  at 
Birch  Creek  and  Lemhi,  Big  and  Little  Lost  Risers,  the  Pafasimemi,  Dig 
Wood,  and  Salmon  Hirers.  The  OreeD-triDgfrd  Teal  breeds  in  iht 
KBtall  streanwin  the  tDoaotains  and  tnorea  down  into  the  valleyitditHitg 
the  latter  part  of  the  snmmer.  Fifteen  vere  shot  in  a  fev  roinutm  ua 
Bo  11  hei^ Creek,  at  the  head  of  Pabsimeroi  Valley,  September  I'J.  WLna 
wottnileil  they  dive  among  the  roots  of  the  willows  bordering  the 
HtreamH  and  are  hard  to  liod.  Three  were  killed  in  ibecaiioD  of  Siiafce 
Eiver,  October  10,  in  a  small  flock  of  Blae-winged  Teat. 
Alias  dlacon.    Bloo-winged  Teal. 

One  was  killed   near  the  aitik  of  Little  Iioet  River,  Jnly  27.    Two 
were  Bhot  and  others  seen  on   Saw  Tooth  Lake  almnt  OeUtber  I,  and 
several  wereshot  on  the  warm  springs  iu  the  lava  canon  of  Snake  Kirer, 
near  Shoshone  Falls,  October  9-11. 
Aoaa  cyanoptera.     Cinnamon  Teal. 

Not  obtained  byonr  party.  June  29,  1S72,  I  colleoted  a  tiBstcvo- 
tnining  nine  eggsof  this  species  at  Mar»h  Greek,  in  xonthenRtem  Idaba 
spatula  clypeata.    Shuvullrr. 

Not  obnerved  l»y  iis,  but  reconled  by  Townseiid  from  Be;tr  River,  Id 
Bontheastem  Idaho,  more  tbau  balf  a  centaiy  ago  (Townsend'^  Nam 
tive,IS38,  p.  82). 
Ayttajra  ameiioana.    Itcilhoail. 

One  shot  on  Saw  Tooth  Lake,  September  27. 
Branta  oanadennii.     (.'niiadn  Oouse. 

Not  observed  by  onr  party.  In  July  18S4,  .T.  K.  Townsend  found  liia 
VK  noar  Snake  River,  in  eastern  Idahn  (Townsend'a  Nnrrative,  iS3>, 
Oeene  are  oommon  \u  Q()ti\i«ia  Uaba. 
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Olor  bocoinator.    Trumpeter  Swan. 

Gapt.  Gharle8  £.  Bendire  informs  me  that  he  foand  the  Trumpeter 
Swan  breeding  on  Henry  Lake,  Idaho,  in  1877.  In  August  of  that  year, 
duriDg  the  Nez  Perc6  campaign,  he  observed  several  broods  of  young  on 
tte  lake  and  shot  two. 

In  1872,  when  on  the  Hayden  Survey,  I  procured  two  Trumpeter 
Swans  near  Jackson  Lake,  on  Snake  Kiver,  in  Western  Wyoming,  Sep- 
tember 23  (Nos.  623G7  and  62368,  U.  S.  National  Museum). 

Aidaa  berodlas.    Great  Bine  Heron. 

Oommon  on  Snake  River  in  July  and  August.  Several  were  seen  on 
Birch  Creek  in  August,  one  on  Salmon  River,  near  Ohallis,  September 
20,  and  another  on  Snake  River  in  October. 

Qms  mezlcana.    Sandhill  Crane. 

Several  Sandhill  Cranes  were  heard  on  a  large  meadow  near  the  lower 
md  of  Saw  Tooth  Lake,  September  26. 

lu  1872  the  species  was  common  along  Henry  Fork  of  Snake  River 
early  in  August  Lewis  and  Clark  found  it  along  the  Clearwater  in 
Hay,  1806.  Capt.  Charles  E.  Bendire  informs  me  that  the  Sandhill 
Crane  breeds  on  Craig's  Mountains,  near  Fort  Lapwai,  Idaho,  where  he 
fimud  young  in  June,  1871 ;  and  that  he  found  eggs  on  an  island  in 
Bnake  River,  near  Old's  Ferry,  in  May,  1877. 

Townsend  stated  in  the  narrative  of  his  overland  journey  to  Oregon 
in  1834  that  he  found  the  Whooping  Crane  on  Bear  River  in  southeast- 
ern Idaho,  but  I  do  not  feel  justified  in  inserting  the  species  without 
additional  authority. 

Forxana  Carolina.    Sora. 

One  seen  and  others  heard  in  a  marsh  on  Big  Ijost  River,  about  8 
Biles  above  Arco,  July  26. 

Pnlica  americana.    Coot. 
Two  shot  on  Saw  Tooth  Lake,  October  2. 

Phalaropaa  lobatus.    Northern  Pbalarope. 

One  shot  and  another  seen  by  Mr.  Basil  Hicks  Dutcher  on  a  small 
alpine  lake  at  timber  line  in  the  Salmon  River  Mountains,  September  5. 

PhalaropuB  tricolor.    Wilson's  Phalarope. 

Not  observed  by  our  party.  In  1872  I  shot  a  Wilson's  Phalarofie  in 
Marsh  Valley,  southeastern  Idaho,  June  30. 

Reonrviroatra  americana.    A  voce  t. 

Mr.  Dutcher  saw  a  bird  on  Saw  Tooth  Lake  the  latter  part  of  Septem- 
ber which  he  believed  to  l)e  an  Avocet. 

In  1872 1  found  the  species  on  Henry  Fork  of  Snake  River  in  July. 

Bmantopos  mexicanas.    Black-necked  Stilt. 

Capt.  Chas.  E.  Bendire  tells  me  he  found  this  species  on  Snake  River, 
near  Old's  Ferry,  in  July,  1877. 


OaUlnago  dclicata.     Wlbnu'H  Siili>i-. 

Uti«^  shot  mill  others  Heeii  nil  Salmou  River,  nearOtiallia,  September  30. 
Ereunelee  occidentalia.     Wpsteni  l<itiiil|>ip<;r. 

A  Hock  nl'  lil^><«ii  st^eu  and  several  killed  on  Big  Loat  Rirer,  near 
Ariio,  Jtily25. 
Totauua  solitarlns.     Solitary  Sani1pi]ier. 

A  lew  were  Sfteii  on  Lemhi  Itiver  ami  Bircb  Creek,  ami  one  on  the 
iniiilily  bank  ot'a  bejjver  |ionil  in  tbe  8>ilinnii  River  MontitaitiK. 
Symphemia  Benupalmata  inomata.     W<Htl«rii  Willet. 

1 II  1871!  I  shot  a  Willct  on  Henrj-  Fork  of  Snake  Kiver,  July  lA   & 
bn>e<]8  abundantly  at  Ureal  Salt  Lake. 
Actitia  macolaria.     Spnttetl  Sandpipor. 

Tolerablv  common  on  Circh  Creek  and  Lembi  River.     Captain  Bev- 
dire  f.miid  it  breeding  near  Fort  Lajtwai,  Idaho  ( Ppoc.  Bost.  Sot  Ifit 
Hist.  XIX,  18T7,  141). 
KumeuiuB  loagiroKttls.     l^ong-billeil  Curlew. 

About  the  middle  or  July  Mr.  Bailey  saw  tbree  adults  and  a  lislf- 
fled]^ed  j  onng  near  tbe  point  where  the  Bljickfoot  River  emerges  fro* 
the  mountains.  He  says  tbat  the  young  was  half  covere<l  witbfeatben 
and  half  down,  that  it  looked  like  a  small  osrriuh,  ami  ran  very  fast. 

In  1S72  1  found  tbe  Long-billed  Curlew  common  in  places  on  thi!Sa|» 
Plains  from  southern  Idaho  to  Henry  Fork  of  Snake  River.  Captain 
Bendire  records  it  an  breeding  near  Fort  Lapwai  "  on  Uie  bigb  and  dr; 
prairies  several  miles  from  the  nearest  water."  (Proc,  Bost.  8oc  Nat 
Hist.,  XIX,  1877,  p.  HI.) 
XlglalitJa  vocirera-     KHIilcc^r. 

Common  along  Snake  and  Blaokfoot  Rivers  and  in  Lemhi  and  Bin* 
Creek  valleys,  and  also  in  tbe  valley  of  Big  Woo^l  or  Mala^lw  Kiwr. 
Several  were  seen  about  the  warm  springs  in  the  lava  canon  of  Snake 
Hivcr,  near  Shoshone  Falls,  October  ft~ll. 
ColinuB  vlrgjuianiiB.     Ilob-wbilu. 

The  Eastern  Quail  or  Bob-whit«  has  been  introduced  ancoe««fiitl} 
near  Boisi^  City,  Idaho.  In  the  Aukfor.Tnly,  IH8/i{p.315),Dr.Timoiby 
B.  Wilcox,  Assistant  Surgeon,  U.  S.  Army,  published   the  followtog: 

"The  Bob  White  [Ortyx  rirginianu«)  has  been  suceessfiilly  iiitrodiicd 
to  the  BoiB6  Valley,  Idaho.  Tbree  years  since,  I  found  a  covfy  on  Uie 
west  side  of  the  Snake  Hivor,  lifty  miles  below  Bois6  City,  where  tlinj 
were  first  lilH«rated.  I  never  saw  ooveyK  so  large  or  niimenMui  a«l 
Ibtuid  them  about  Boise.  Cover  and  food,  as  well  axclimatei,  are  all 
favorable." 

In  the  American  Field  of  February  10,  18S0,  p.  148,  Mr.  Newlw 
Hibbs,  of  Bois4^  City,  stiites : 

"  Twelve  years  ago  the  businej^s  men  of  Boimi  valley  securwl  a  ooof 
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of  the  little  beauties  from  the  East  aud  gave  them  the  liberty  of  the 
brushy  borders  of  the  wheat  fields  and  the  willows  along  the  creeks 
and  rivers.  They  have  increased  till  now  they  are  found  in  every  suit- 
able ground  for  fifty  miles  around.  The  meadows  .and  grainfields  are 
bonlered  by  the  finest  kind  of  cover.  There  is  no  heavy  timber  in  this 
valley;  only  cotton  woods  and  balms  on  the  water  courses,  with  a  very 
Jungle  of  briarberry  bushes  on  every  hand." 

Dtndragapus  obscurus  riohardsonii    Richardtioti'H  Grouse;  Blue  Grouse. 

Abundant  in  the  coniferous  forests  of  the  Saw  Tooth,  Pahsimeroi,  and 
Salmon  Kiver  Mountains.  It  was  usually  found  in  small  flocks,  in  which 
joung  binls  predominated.  This  Grouse  feeds  extensively  on  a  yellow- 
ish-red currant  or  gooseberry,  and  was  sometimes  found  on  open  hill- 
tops engaged  in  catching  grasshoppers.  The  crops  of  those  killed  con- 
tained gnisshopi)ers  and  a  few  other  insects,  berries  of  Arctostaphylos 
fttfo-urH  and  Ribes  cereum,  besides  green  leaves  of  the  willow  and  other 
bashes. 

In  1872  I  found  this  Grouse  common  along  the  upi)er  part  of  Henry 
Fork  of  Snake  Kiver  in  early  August 

Capt  Charles  £.  Bendire  informs  me  that  the  Pacific  coast  form  ot 
this  Grouse  {Dendragapus  o,  fuliginosus)  occurs  in  the  Bois^  Mountains 
aud  in  the  foothills  of  the  Wiser  Valley  Mountains,  and  that  specimens 
from  the  mountains  near  Fort  Lapwai  may  be  referred  to  the  same 
fiHrm. 

Pendragapua  franklini.    Frauklin's  Grouse. 

Said  to  occur  in  the  Saw  Tooth  Mountains,  where  it  is  known  as  the 
*Fool  Hen,'  and  to  be  common  in  northern  Idaho. 

Bonaaa  mnbellaa  togata.    Cauadian  Huffed  Grouse. 

Several  Buffed  Grouse  were  killed  in  the  Salmon  Biver  Mountains, 
near  Eight-Mile  Caiion,  September  4.  The  species  was  not  seen  else- 
where. 

PediocaBtea  phaaianeUaa  coluinbianua.    Columbian  Shar[>«tailed  Grouse. 

The  only  Sharp-tailed  Grouse  seen  during  the  entire  season  was  killed 
in  a  flock  of  Sage  Hens  near  the  Lemhi  Indian  Agency,  August  31. 

In  1872  I  found  it  near  Fort  Hall  and  on  Portneuf  and  Snake  Bivers. 
Captain  Bendire  states: -''In  the  winter  I  have  seen  flocks  of  from  one 
to  two  hnndreil  in  the  vicinity  of  Fort  Lapwai,  Idaho.^  (Proc.  Bost. 
See  Nat.  Hist.,  xix,  1877,  p.  139.) 

Cantrooercna  arophaaianua.    Sago  Grouse. 

Abundant  throughout  the  sage  plains  and  valleys,  usually  occurring 
{n  flocks  of  a  dozen  or  more.  This  species  furnished  us  with  fresh  meat 
doriug  the  greater  part  of  the  trip.  While  the  flesh  of  the  adults  was 
lUHially  more  or  less  flavored  with  sage,  the  young,  as  a  rule,  were  free 
finom  this  taste. 

In  1872  I  found  Sage  Hens  cquimoii  in  Tetoa  Da^in^  ^QP^  M^pry 

Fork  of  Amk»  Jiivor,  mil  »t  l(e»ry  LmUm. 
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ZcQaidaxa  macrouiit.     M'>iiniiTi|;  Diivv.  ^^^| 

Gomtuon  uverywUetv  ttDtil  October;  aFterwiinl  rarely  seen.  Itlfl 
nestfi  containing  two  eggs  eacU  were  found  ou  the  groand  near  Bla^ 
foot  about  tbe  middle  of  July.  | 

Catbaites  auia.    Turkey  Vnlture. 

Common  along  Snake  River  in  July ;  thi-ee  seen  on  Big  Ix>st  Riw,' 
near  Arco,  Jaly  25 ;  common  about  tbe  sink  of  Birch  Oreek  daring  tbt 
early  part  of  August ;  a  few  seen  at  the  Lemhi  Indian  Agency,  serertl 
in  the  Fabsiuieroi  and  Challis  Valleys,  and  utberti  along  Snake  Sing^ 
aiid  thence  south  into  Nevada. 

Mr.  Eidgway  records  this  species  from  'City  of  Rocks,'  soiitlwtl^ 
Idaho,  October  3,  186S  (Bull,  Essex  Inst.,  Tot  Vli,  187S,  \t.  24).  I, 

CIrcua  budaoniuB.     &IarHli  Hank. 

Gommou  along  the  Lemhi  and  Birch  Creek  Yalleys,  and  in  IheTtt 
leys  of  Little  Lost,  Pahsimerui,  Salmon,  and  Snake  Rivern.  An  mm* 
tnre  male  shot  in  Lemhi  Valley  September  G  was  more  than  half  blue. 
Its  stomach  coutained  a  Chipmuuk  (Tamia&  mittimua  ftictuii).  Otinii 
Htomachs  examined  contained  i-emaius  of  Spermophiliu  tincrutmdi  and 
Neosorex.    One  was  seen  at  Saw  Tooth  Lake  about  October  1. 

Capt.  Charles  E,  Beudire  found  the  eggs  of  this  species  sear  F(tt 
Lapwai,  June  15,  1871  (Proc.  Bost.  Soc.  Nat.  Hist.,  vol.  xix,  1877,1^ 
13i). 
Accipit«r  velox,     Sliurji-shiiiiied  liuwk.  | 

Tolenibly  commou  in  the  wootled  regions.    A  young  male  shut  iM 
the  Salmon  River  Mountains,  Angust  28,  contained  a  HlMek-capim 
Warbler  {Sylranin  pusilla pileolaUi).    One  was  seen  as  lata  as  Uctvbtf 
10  at  Shoshone  Falls  on  Snake  River. 
Acoipiter  oooperl.     Couper'a  Hawh. 

A  few  seeu  in  tbe  mountains  aud  in  the  valley  of  Birch  Creek  tiA 
tbe  Lemhi,    Captain  Bendirc  states  that  he  has  found  it  breeding  aboBt 
Fort  La]>wai,  Idaho  (Proc.  Bost.  Soc.  Nat.  Hist.,  xix,  1877,  135). 
Acclpitei  atricapilluB,     Gusliawk. 

Common  in  tbe  Salmon  River  and  Saw  Tooth  Mountains,  where n^ 
eral  were  killed.    One  was  caught  at  Saw  Tooth  Lake  in  a  marten  I»I> 
baited  with  a  Richardson's  Squirrel,  and  one  was  shot  in  Birch  ('leet 
Valley  in  tbe  act  of  chasing  chickens. 
Bnteo  borealia  calurua.     \VeHt«rii  Reil-lAil. 

Common  along  Big  Lost  River  below  Arco  the  latter  part  of  July. 
A  camber  of  empty  nests  were  seeu  in  the  oottoiiwoodM  bordering  tbe 
river,  and  young  of  the  year  were  Hying  about.    The  stomach  of  oat 
oontaiued  a  t^crmophilun  Itjwnsvndi.    Rather  rare  elsewhere. 
Buteo  anrainBoni.    fiwaiuwiii's  Hiiwk. 
^    Rather  rare;  one  wsis  killed  15  miles  below  Arco,  July  ^SJ;  a  |>airo' 

■U  binia  aud  a  yoimg  imi  wX  oi  \\x«  u«»>\.  -*<«w  lo<»^'V  qa  Birch  Oittfc 
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dariDg  the  early  part  of  August;  an  adult  was  observed  catching 
grasshoppers  on  a  bluff.near  Fort  Lemhi  in  September,  and  still  another 
Bear  the  head  of  the  Pahsimeroi. 

Id  1872  I  found  a  nest  of  Swainson's  Ha^rk  near  Fort  Hall,  July  9. 
It  was  in  a  scrub  cedar,  and  contained  one  young  bird  and  one  egg. 

Aqnila  chrysaStos.    Golden  £agle. 

Two  or  three  Ctoldeu  Bagles  were  observed  at  different  times  in  the 
Bslmon  Biver  Mountains  and  in  Lemhi  and  Birch  Greek  Valleys. 

Hilfrttni  lenoooephalns.    B«ld  Eagle. 

An  adult  White-headed  Eagle  was  seen  at  Saw  Tooth  Lake,  October 
1,  and  another  at  Shoshone  Falls  on  Snake  Kiver,  October  10. 

lUoo  mfiTloanna     Prairie  Falcon. 

Mr.  Bailey  found  this  species  breeding  in  cliffs  in  the  Blackfoot 
Moantains  tiie  early  part  of  July,  and  shot  one  in  thu  act  of  chasing  a 
Aickeo  in  the  lower  part  of  Birch  Creek  August  7 ;  its  stomach  con- 
iMDcd  a  Homed  Lark  (Otocoris).  A  hawk  supposed  to  be  this  species 
was  seen  in  the  upper  part  of  the  Pahsimeroi  Valley,  September  12. 
Several  were  seen  on  the  lower  part  of  Big  Lost  Biver  about  July  22. 

In  Birch  Greek  Valley  they  breed  on  lava  cliffs,  and  were  often  seen 
dMsing  Teal  up  and  down  the  creek. 

IMoo  apanrerlna.    Sparrow  Hawk. 

Common  everywhere,  feeding  chiefly  on  grasshopi>ers.  During  the 
last  week  in  July  these  hawks  were  observed  feeding  their  young  in 
the  Lost  Biver  Mountains. 

Steidion  haliaStoa  carolinenaia.    Fish  Hawk ;  Osprey. 

Twoor  three  Fish  Hawks  were  seen  flying  south  along  the  valley  of 
Xirch  Creek  the  latter  part  of  August;  several  were  noticed  on  Salmon 
Siver  between  Challis  and  the  mouth  of  the  Pahsimeroi  September  18-20; 
Md  the  species  was  observed  several  times  at  Saw  Tooth  Lake  the  last 
Wide  in  September.  There  is  a  Fish  Hawk's  nest  at  Shoshone  Falls  on 
Snake  River.  It  occupies  the  summit  of  a  pinnacle  of  black  bas^ilt 
that  rises  from  the  water  close  to  the  top  of  the  fall,  on  the  south  side. 
We  were  told  that  the  nest  was  used  the  past  season. 

In  1872  I  found  a  nest  of  this  species  on  Henry  Fork  of  Snake  Hivir, 
and  Capt  Charles  E.  Bendire*  found  a  nest  near  Fort  Lapwai  in  1870 
(Ptoc  Bost.  Soc  Nat.  Hist,  xix,  1877,134). 

▲rio  wUaonlaniia.     Long-eared  Owl. 

Mr.  Clark  P.Streator  killed  a  female  Longeareil  Owl  as  she  ticw  from 
aeave  in  the  lava  beds  west  of  Blackfoot,  July  17. 

In  1872  I  shot  a  female  on  Devil  Creek,  June  28.  Capt.  Charles  E. 
Bendire  says  that  this  owl  at  Fort  Lapwai,  Idaho,  occupies  old  nests 
of  Crows,  and  also  breeds  in  hollow  cottonwood  trees  (Proc.  Bost  Soc. 
Sat.  Hist,  voL  xix,  1877,  p.  131). 


Aslo accipiUiuuB.    Sliuii^iki'iid  Liwl, 

Not  observetl  hy  us.  Capt.  Chiirles  E.  Heodire  saytt  uf  tlie  Sliort- 
enred  Uw):  '^TIiIh  tij>eciua  bi-uiMla  iiboiit  Purt  L»pwui,  liUbu,  where  I 
took  two  uf  tlieir  iiuijUi  uu  May  I  and  fJ,  1871.  Botli  wens  ruiind  iu 
Hwaiu[»y  ]iliicjc8,  and  uonatructeil  of  dr,y  graniiuH  uiid  ii  few  featlieni'' 
(Pl-oc.  Bout.  ^Ki.  Nat.  riiBt.,  vol.  six,  1877,  ji.  lai). 
Megaecops  flammeolua  idahcteiisia  oiilwii.  ni>v.     Dwarf  Soreecb  Owl. 

Tbo  ouly  siiecimeu  |)rocureti  of  tliit;  new  owl  was  sliot  on  a  mountain 
111  the  west  side  of  Big  Woo<I  River,  ouly  a  tew  miles  uorlb  of  Ketcliiini, 
Sept«inber  '2i.  It  may  be  Uiatiugmslied  frwiu  tbe  i<'luuiuiu1iit«d  Owl  l)j 
tUe  following  description: 

Mi:uA;^C0I't3  FLAMMKOLITS  IHAIKIKNSIK  Hiilmi<.  u>iv. 


Tfiw  No.  IIIMKI  ^  lul.  ir.  a.  Niitinuiil  MuHeiiiii  (DopartuieiitDf  AgriL-HlluM  (ol- 
leulioii}.  Fi'oiu  Kelcbuiii,  Idahi),  Sejiteuilwr  2i,  inxt.  Ct>IltMil«d  lijr  t*.  lUit 
Merrinm  uud  Vurmiu  Uailuf . 

Siiuilai'  to  M.  Jlammeotva,  but  Miiinller  ami  paler.  Wing,  125 "": 
tail,  tiij """  (uieasured  froui  iuaertioii  of  midillu  fuatbers).  The  hiwk  is 
uuly  Hiightly  paler  than  iu  Jfammcvliu ;  tliu  under  parte  ara  very  nincli 
paler,  the  grouud  color  beiug  white  and  tbe  verui ieulatious  distoul; 
tb«  bliiek  mavkiugu  areeverywhere  reHtricteii,  Tbe  facial  ring  iftbrixlil 
tawuy  uohravuouti,  and  apreadti  out  al>ov»  ao  as  to  couipletoly  vnvirule 
Ibevyes;  the  uhueks  are  usb-gray  and  tbe  ehiu  wbitu.  Tbo  dunk; 
H|K>ts  iu  the  facial  ring  are  iiiuouispicuoaa ;  in  true  JUuauiroltu  they  ue 
sU'ougly  developed,  souietiuies  forming  a  blavk  ring  which  In  merely 
tiuged  with  tawny.  The  black  spots  ou  the  sides  are  very  much  reduoed 
iu  size,  and  scum  to  be  arrauged  iu  a  single  row. 
Bubo  vlrgiiilauuB  aubarctlcua.     Wtvttera  Honieil  Ovl. 

Uapt.  Cliarles  E.  Beudire  tells  me  that  be  shot  this  Hiib«peuie!i  iu  ItlTl 
at  Fort  Lapwai,  Idaho,  where  it  breeds,  and  also  at  Fort  Shernian. 
C'teur  d'Alene  Lake,  iu  1»8(). 


Bubo  vU-ginlanua  HatiuatuB.     Diitiky  liorntHl  Owl. 

Couiuiou  ill  the  Salmon  Kiver  and  Saw  Tooth  Moiinbiios.  Une  w«i 
caught  ill  a  st«el  trap  baited  with  ducks'  heads  and  wings  at  Saw  TuoUi 
Lake,  September  30.  It  could  not  have  l>een  very  hungry  when  it  p* 
into  tbe  trap  for  its  stomach  eoutaintd  two  Pocket  Gopbern  ( rA0«<rMjii)i 
one  White-fooled  Mouse  {Beepei-OMj/ii),  one  Field  Mouse  or  Vole  (J/* 
vK-ola}f  and  a  new  sjieeiea  of  Phtrnacom^s. 
Nyctsa  uyctea.     Suowy  Owl. 

uted  siHiciineu  of  t))o  Snowy  Uwl  was  seen  at  the  pottt'oAw 
at  Bircb  Creek,  aud  aiiolbf't  )d  a  ranch  near  by.  We  wore  infunwd 
that  they  were  kiUetl  thi-iv  in  winU-r. 

klLiwk  Uwl  {Siirnia  Htul<i  vnpurofli)  uu<iuustiuuably  brwMis  ii 
Kill  Idaho.    August  \\,V*T;,  V&VwA  «vww\^  MMiwU  Rivwi  Mqu* 
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Speotyto  cuniculaxia  hjrpogaea.    BurrowiDg  Owl. 

liare.  A  few  were  seen  near  Blackfoot  in  July,  sitting  at  the  mouths 
of  old  badger  holes ;  and  one  was  killed  at  Big  Butte,  July  18.  Its 
stomach  contained  insects  and  several  small  scorpions. 

In  1872  I  collected  specimens  of  this  owl  in  Malade  Valley  and  Port- 
oeuf  Canon,  and  at  Fort  Hall.  Capt.  Charles  E.  Bendire  states  that 
they  are  abundant  at  Fort  Lapwai,  Idaho,  where  he  obtained  a  num- 
ber of  their  eggs.     (Proc  Bost.  8oc.  Nat.  Hist,  vol.  xix,  1877,  p.  132.) 

Ceiyle  alcyoB.    Belted  KiogfislpBr. 

Common  along  Snake  liiver  and  most  of  the  streams  visited,  and  also 
about  some  of  the  beaver  iionds  and  the  lakes  at  the  east  foot  of  the 
Saw  Tooth  Mountains. 

Dxyobates  TiUosiis  hylOBCopus.    CabauiB's  Woodpecker. 

Tolerably  common  in  the  spruce  and  fir  forests  of  the  Salmon  liiver 
■od  Saw  Tooth  Mountains,  and  in  the  upper  part  of  Wood  River  Val- 
ley; a  few  were  seen  among  the  trees  along  Birch  Creek. 

Dryobates  pabeBcens.    Downy  Woodpecker. 

One  seen  in  some  burnt  timber  in  the  upper  part  of  Wood  Kiver 
Valley. 

Xmofilcas  albolanratua.    White-beaded  Woodpecker. 

I  am  informed  by  the  Bev.  Leroy  T.  Weeks  that  this  handsome  wood- 
pecker is  a  common  breeder  at  Grangeville,  near  Mount  Idaho,  not  far 
from  the  western  border  of  Idaho.  Captain  Bendire  has  recorded  the 
^lecles  as  breeding  in  the  pine  forests  of  the  Blue  Mountains  in  eastern 
Oregon,  a  locality  not  far  distant  from  Graugeville,  Idaho. 

Plooidea  arcticus.    Arctic  Three-toed  Woodpecker. 

A  male  was  shot  at  Saw  Tooth  Lake,  October  3,  by  Basil  Hicks 
Dutcher. 

Plooides  americanus  dorsaUs.    Alpine  Three- toed  Woodpecker. 

One  was  shot  and  several  others  seen  in  the  Salmon  River  Mountains. 

Caophloraa  pileatas.    Pileate<l  Wootlpecker. 

Bare.  A  fine  male  Pileated  Woodpecker  was  shot  by  Mr.  Bailey  in 
the  Salmon  Biver  Mountains,  near  Birch  Creek,  August  19.  No  others 
were  seen.  Rev.  Leroy  T.  Weeks  writes  me  that  the  siHMsies  occurs 
near  Mount  Idaho,  but  is  rare. 

Melanexpea  torqnattis.    Lewis's  Woodpecker. 

Not  observeil  during  the  present  season.  In  1872  I  found  it  common 
on  Henry  Fork  of  Snake  River  about  the  middle  of  July  and  secured 
three  specimens.  J.  K.  Townsend  found  this  species  along  Bear  River 
in  extreme  southeastern  Idaho  in  July,  1834  (Townsend's  Narrative, 
1830,  p.  82).  Capt.  Charles  E.  Bendire  telU  me  that  it  breeds  commonly 
about  Fort  Lapwai,  Idaho. 
28789— No.  6 7 
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ColapteB  cafer.     Itral-aliarti'il  Flickur. 

A  few  were  eeen  along  8ii;tke  Uiver,  iichf  Blavkfoot,  in  July,  and  at 
Big  Bnlt«,  several  aloug  tLe  lower  part  of  Big  I^ost  River,  auil  many 
in  tUe  Lost  River  Muuntaiiia.  A  fuw  were  seen  atterwanl  iu  thu  Sal 
mon  Biver  and  Saw  Tooth  Mountaioa,  the  latter  an  late  as  tbe  lir^t 
week  in  October.  Several  were  seen  )u  tbe  lava  caiiuu  ot  Snake  Uiver, 
near  Shoshone  FallH,  October  9-11. 
FbalKnoptUiis  nnnalU.     Poor<wtlt. 

One  was  killed  on  the  lava  IhmIh  west  q^  Blackloot,  July  17,  by  Mr. 
Basil  Hieks  Dutclier;  and  the  species  wa.s  heard  In  a  canon  in  llie  Lottt 
Ktver  Mountains  the  last  week  in  July.  A  aingle  individual  wua  ijimD 
in  Birch  Creek  Valley  early  iu  August. 

The  tirst  eggs  of  this  species  ever  discovered  were  collected  by  me  is 
the  western  foothills  of  tbe  Wahsatcb  MouDtains,  June  13,  1872. 
Cbordeilea  virBiuianua  henryl.     Wuslorn  Nightbank. 

Tolerably  couimoD  on  the  sage  plains  and  valleys.     Mr.  Doteherfonad 
a  set  of  eggs  near  Blackfoot,  July  14,  aud  a  downy  yooog  was  takcu 
at  Arco,  July  25. 
TrooMluB  platyoeicuB,     Uroiul.tal  led  Hiimniiu|>liiR). 

A  female  was  killed  at  Big  Butte,  July  ID, 
Trocbilus  «ii. 

A  large  Hummer,  showing  much  rufous  iu  flying,  was  seen  several 
times  along  tbe  lower  part  of  Big  Lost  Eiver  aud  in  Lombi  and  Bircli 
Ci-eek  Valleys. 
Tyraunus  tyrauiraB.    KiDgliiril. 

Common  in  July  aloug  Snake  River,  near  Blackfoot,  along  Cwlar 
Creek  in  tbe  Blackfoot  Mountains,  and  along  tbe  lower  part  of  Big  Ii0»t 
Uiver.  Common  along  Birch  Creek  about  thu  middle  of  August  (wv- 
eral  seen  August  21). 

In  1872  Kingbirds  were  common  at  Fort  Hall  iind  along  Snake  BivM 
and  Henry  Fork.    I  found  iv  nest  containing  nearly  Hedged  youui;  o" 
Blackfoot  River,  July  12,  and  one  ooutainiug  three  fresh  uggH  on  Simkc 
River  two  days  later. 
Tyiaimtia  verticallB.    Arkansas  K)Q|;binl. 

One  seen  at  Big  Butte  and  several  along  Big  Lost  River  in  July. 

In  1872  I  found  it  common  along  Bevil  Creek,  in  southeastern  Idaho, 
aud  secured  two  nests  containing  eggs  June  28. 

Oapt.  Charles  E.  Bendire  says  of  this  dycatcber : 

"At  Fort  Lapwai,  Idaho,  this  species  was  very  fainiliur  mid  tarott, 
several  pairs  breeding  about  the  buildings  of  tbe  post.    Oiii*   pmi 
placed  its  iiest  on  the  sill  of  one  of  the  attic  windows  c>f  my  ()UHrt«n* 
(Proc.  Host.  Soc.  Nat.  Hist.,  vol.  IIX,  1877,  p.  127). 
Sayomia  aaya.     Sas'a  Pliiube. 

Common  in  the  lower  Lemhi  Valley.    Gapt.  Charles  E,  Bendire  ajt 
of  Say's  Pewee: 
"At  Fort  Lapwai,  Idaho,  V  fouiiA  s>i\*iV4,\,  ot  their  nesto  about  the 
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baildings  in  the  post,  in  fissures  of  rocks,  and  in  old  Gliff  Swallows' 
nests.  I  have  taken  their  eggs  as  early  as  April  17, 1871,  containing 
then  small  embryos"  (Proc.  Bost.  Soc.  Nat.  Hist,  xix,  1877,  p.  127). 

Contopiui  borealis.    Oliye-sided  Flyoatoher. 

Not  observed  by  our  party.  In  1872  I  shot  two  Olive-sided  Fly- 
catchers in  Teton  Oa&on,  near  the  boundary  between  Idaho  and  Wy- 
oming, July  27. 

Contopiui  riohardsonl.    Western  Wood  Pewee. 

Found  in  the  Salmon  River  Mountains  during  the  early  part  of  Au- 
gust. Not  seen  after  the  middle  of  the  month.  This  species  was  col- 
lected! by  me  in  Teton  Ca&on,  in  eastern  Idaho,  July  27, 1872. 

Bmpidonax  pusUlus.    Little  Flycatcher. 

One  was  killed  along  the  lower  part  of  Big  Lost  River  in  July,  and 
two  on  Birch  Greek  in  August  (August  4,  3  ;  August  15,  9  ).  In  1872 
1  shot  one  of  these  flycatchers  on  Devil  Creek,  June  28. 

Bmpidonaz  ^nightii.    Wright's  Flycatcher. 

One  was  killed  on  Birch  Creek,  August  4. 

Otocoxls  alpestrlB  arenlcola.    Desert  Horned  Lark. 

Abundant  throughout  the  sage  plaius  and  valleys.  Adult  males 
killed  in  July  and  August  closely  resemble  the  eastern  subs()ecies, 
j^atieola^  but  the  immature  and  spotted  young  are  widely  different, 
being  very  pale,  while  those  of  praticola  are  very  dark. 

Pica  pica  hudaonloa.    Magpie. 

One  of  the  most  abundant  and  conspicuous  birds  of  Idaho,  occurring 
throughout  the  sage  plains  and  valleys  and  extending  up  into  the 
lower  part  of  the  Douglas  flr  zone.  A  dozen  or  more  were  often  seen 
together  and  it  was  not  unusual  to  count  20  or  even  25  in  sight  at  one 
time.  Magpies  were  common  at  Saw  Tooth  Lake  after  snowfall  in 
October,  and  undoubtedly  winter  in  the  neighborhood.  Four  were 
caught  in  our  marten  traps.  They  feed  on  carrion  when  other  food 
is  scarce,  if  not  by  preference.  Half  a  dozen  were  seen  ])erched  on 
the  body  of  a  dead  salmon  in  shallow  water  in  Salmon  Biver,  near 
the  mouth  of  the  Pahsimeroi,  September  18.  They  were  hard  at  work 
tearing  off  and  devouring  the  flesh.  Several  were  seen  in  the  caiion 
of  Snake  Biver  at  Shoshone  Falls,  October  9-11.  and  thence  south  to 
the  East  Humboldt  Biver,  Nevada,  every  day  until  October  17,  when 
the  expedition  disbanded. 

In  1872  I  found  Magpies  common  in  Portneuf  Gafion,  at  PocoteUo^  at 
Fort  Hall,  and  on  Snake  Biver. 

Cyanooitta  steUerl  annectens.    Long-crested  Jay. 

Very  rare.  One  was  seen  in  the  Salmon  Biver  Mountains*  one  near 
the  Lemhi  Indian  Agency,  one  in  the  upper  part  of  Wood  Biver  Val- 
ley, and  three  were  seen  and  two  secured  near  Saw  Tooth  Lake. 

In  1872  I  found  this  jay  common  in  the  Teton  Basin,  near  the  boun- 
dary line  between  Idaho  and  Wyoming. 
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Apheloooma  woodliouaei.    WikhIIioudu'h  Juy, 

Not  tiii;t  with  by  uiir  expeditioii.     lieconled  by  Mr.  Bidgway  ati  idnin 
daiit  iti  cedar  ami  pinou  :it  'City  of  Itiirkn,'  in  extreniuKuiitlierii  Idaho, 
October  3,  1868  (Bull.  Essex.  Inst.,  vul.   Vli,  No.  1,  Janaary,  1875,  p. 
21). 
PerlsoreuH  canadenaiB  capitalla.     Rouky  Mountain  Jay. 

Tolerably  common  iu  iLo  spruce  autl  fir  belt  of  tltu  Saimon  Rirer 
Mountains,  ami  al.so  abont  tUe  tliviile  betneen  Big  Lost  Biver  and 
TDtil  Creel{.  Half  a  ilozeu  were  caught  in  marten  traps  iu  theSair 
Tontb  MounCaino. 

Ill  Jnly,  1372,  I  foiiud  this  jay  iu  tiutubers  iu  Teton  Ga&oa. 
Corviis  corax  slnnatuH.    Ruven. 

Common  along  ibe  In  va  uailon  of  Suake  Rirer,  ami  seen  occaeloBiill; 
OH  tlie  Snake  Plains  and  in  Bircb  Creek  Valley  and  the  valleyn  of  lliis 
FalisimiToi  and  Salmon  Rivera.  Two  were  seen  at  Caatle  Kock,  ou  tin- 
plains  soutb  of  Suake  River,  and  a  number  along  the  nortb  bosu  of  t\ie 
BnuiReau  and  Elk  MonutaiuH  near  the  boundary  between  Idaho  aud 
Nevada.  A  flock  of  about  40  Ravens  was  aeeu  at  Humboldt  Wells,  Ne- 
vada, October  17. 

Mr.  Ridgway  found   Ravens   common  at  'Cilyof  Rockts,' neurUic 
southern  border  of  Idaho,  October,'!,  18G8  (Bull.  Essex.  Inst.,  Vll,  WT5, 
I>.  2i). 
Corrua  americanui.     Crow. 

Common  in  Lenitii  Valley,  particalarly  at  a  point  a  f«w  miles  north 
of  Juuction,  in  Augui^t  and  early  in  Se]>teuiber,  A  few  were  seen  at 
Saw  Tooth  Lake  the  biat  week  in  September.  Capt.  Charles  E.  Ben- 
dire  tells  me  that  Crows  breed  commonly  iu  tbe  neighborhood  of  Fort 
Lai)wai,  Idaho. 
PicicorruB  columblanua,     Clork'N  NiilornokiT. 

Common  in  the  spruce  belt  ou  all  the  mountains  visitfid.     SeTi!Tal 
were  caugbt  in  marten  traps  baited  wJtb  meat.    J.  K,  Towui>eud  mi-l 
with  tbis  species  in  tbe  mountains  near  Bear  River,  in  Lbe  soiithenslem 
corner  of  Idaho,  in  July,  1834.     [Townsend's  Narrulive,  1839,  p.  S2.) 
Cjranocepbaliis  cjanocephalas,     Pifiuii  Jny. 

Not  found  by  our  party.     Mr.  Ridgway  records  the  Piiion  .Tayw 
abundant  amonj^  cedar  and  pinou  at '  City  of  Rocks'  in  ustrome soulli- 
crn  Idaho,  October  3, 1868.     (Bull.  Essex  lust.,  vol.  vn,  No.  1,  Janaar}' 
1S76,  p.  24.) 
Dollchonyx  orjzlvonis  albinnctiA.     WuxUini  Bulraliuk, 

One  seen  in  an  oat  field  in  Lemhi  Valley  August  31.     It  was  in  GUI 
idnmage. 
MolothruB  alet.    Cowbinl. 

A  few  seen  ou  Big  Lost  River  and  Birch  Creek,  and  one  iit  Big  Ball*. 
Captain  Benilire  has  found  it  breeding  near  tbe  Paloutte  River  in  di 
restern  Idiibo. 
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yawi»tirtr>^yia|wiy  xanthooephaluB.    Yellow-heade<l  Blackbird. 

A  few  Yellow-headed  Blackbiids  were  observed  near  the  sinks  of  Big 
Lost  Biver  late  in  July,  and  again  September  10 — on  the  latter  date  in 
flocks  of  Brewer's  Blackbird. 

In  1872  I  foand  it  breeding  in  Marsh  Valley  in  southeastern  Idaho, 
and  secured  a  nest  containing  four  nearly  fresh  eggs  June  29.  The  nest 
was  in  a  clump  of  rushes  1^  meters  (about  5  feet)  above  the  water. 
It  was  composed  of  dry  swamp  grass  without  lining,  and  presented  the 
same  appearance  inside  as  out.  (Merriam,  Hayden's  Report  for  1872, 
1873,  p.  686.) 

Aselsius  phcBniceiis.    Red-winged  Blackbird. 

Two  were  seen  by  Mr.  Bailey  July  12  on  Cedar  Greek  in  the  foothills 
of  the  Blackfoot  Mountains,  and  a  few  late  in  July  on  Big  Lost  Biver, 
above  Arco. 

StomaUa  neglaota.    Western  Meadowlark. 

Common  throughout  the  sage  plains  and  valleys,  remaining  in  con- 
siderable numbers  until  after  snowfall  in  October.  Usually  heard  sing- 
ing in  the  early  morning. 

Xetems  bnllockL    Bullock's  Oriole. 

A  pair  seen  on  Snake  Ei  ver,  near  Blackfoot,  about  the  middle  of  July, 
and  many  in  the  trees  bordering  Big  Lost  Eiver,  both  above  and  below 
Aroo,  the  latter  part  of  the  same  month. 

In  1872  I  found  Bullock's  Oriole  breeding  abundantly  along  Devil 
Greek  in  southeastern  Idaho.  Captain  Bendire  records  it  as  an  abun- 
dant breeder  at  Fort  Lapwai,  where  he  has  seen  ^^  as  m<any  as  five  occu- 
pied nests  on  a  single  small  birch  tree.^  (Proc.  Best.  Soc.  Nat.  Hist, 
Vol.  XIX,  1877,  p.  122.) 

Scolecophagus  cyanocephalus.  Brewer's  Blackbird. 

Abundant  everywhere  along  the  streams  and  al)ont  ranches  and  min- 
ing camps.  Immense  flocks,  some  containing  fnliy  a  thousand  binls, 
were  seen  in  Lemhi  Valley  early  in  September. 

Brewer's  Blacklrird  takes  the  place  of  the  English  Sparrow  in  the 
West,  where  it  is  almost  invariably  found  in  barnyards  and  towns, 
picking  crumbs  in  the  streets  ami  dooryanls  with  the  utmost  familiarity. 

Coccotliraaatea  vespertina  montana  Ridgway.    EvcDiDg  Gronbeak. 

Gapt.  Charles  E.  Bendire  informs  me  that  he  found  Evening  Gros- 
beaks about  the  lakes  at  the  headwaters  of  the  Payette  Biver,  in  the 
mountains  of  central  Idaho,  in  Jul}*,  1877.  He  saw  the  old  birds  car- 
rying food  up  into  the  tall  pines. 

Pinioola  enncleator.    Piue  Grosbeak. 

Breeds  in  the  Salmon  River  Mountains  and  doubtless  in  most  of  the 
other  high  mountains  of  I<laho.  An  immature  bird  was  shot  and  another 
seen  near  Timber  Creek,  in  the  Salmon  Eiver  Mountains,  the  last  week 
in  August;  and  a  re4l  male  was  shot  and  six  others  seen  September  5, 
near  Bight-Mile  Oauon,  in  the  same  range. 


I 
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WORTH    AMERICAN   FAUNA. 

[  Carpodaoua  caaeinl.     Cuhid'h  Purple  Fincb, 

One  sbot  at  timber  line  on  thn  Salmon  River  Monntaias  Au^iutt  2S. 
It  was  in  company  witL  a  small  flock  of  Leucnstiet^A.  Othera  were  Been 
iioar  the  same  place. 

Large  flocks  of  a  species  of  Varpoilncm  wore  seen  feeding  on  seeds  «( 
■wild  sunflowers  near  the  moutli  of  Little  Lost  River,  8eptemt>er  1(1. 
Iieucoatlcte  strata,     lilnck  I.r>t1<^oHLil^tc^ 

Common  hij;h  up  on  the  Salmon  River  Monntains.     I  sbot  two  imtaa- 
ture  liinls  aVinve  timber  line  Anji^st  20,  and  saw  several  small  flocks  nT 
yonng  and  adults  at  varions  times. 
Spinna  blatia.    Ooldflnch. 

A  few  seen  in  Jnl.y  abont  tbe  footliilJa  of  the  Blaokfoot  Mountaiiut. 
Common  along  Bircb  Creek  abont  the  middle  of  Angnat. 

In  1872  I  fonud  this  species  common  at  Port  Hall  in  October. 
BplDUS pinna.    Pine  Siskin. 

A  few  were  fonud  in  the  Salmon  River  Mountains  and  at  Saw  TooUi 
Lake. 

In  1872  I  found  Pine  Siskins  in  numlierB  at  First  Cottonwooil  Creek, 
in  TetoD  Basin,  in  July,  and  abont  ileury  Lake  early  in  Aognft. 
Rbynahophanea  mccownll.    McCown'a  LnngHpiir. 

An  immature  female  was  kille<l  lit  the  sink  of  Birch  On>4>k  AngiistS, 
by  Mr.  Bailey. 
Paaaer  domestlonB.    Etiglinh  Sparrow. 

Mr.  Olark  P.  Streator  observed  English  Sparrows  in  tbe  railroad 
town  of  Pocotello  early  in  July.     Tbey  nndoubtedly  followed  the  Ctali 
Northern  Railway  from  tbe  valley  of  Great  Salt  Lake,  where  a  large 
colony  has  been  established  for  many  years. 
PoDCcetea  gramineus  oonfinia.    Western  Viwpnr  Sparrow. 

Common  in  the  sage  brush  along  Snake  River,  in  Bircb  Oroek  ftnd 
IfOinbi  Valleys,  and  in  the  Pahaimeroi  Valley;  seen  also  in  tlie  vtWfS 
at  the  head  of  Salmon  River,  near  Saw  Tooth  or  Altnras  Lake,  abiiat 
tbe  end  of  September. 
AmraodramuB  aandwiohenala  alaudinua.     WeHt«rn  Savanun  S|iarTOW. 

Probably  breeds  in  Bircli  Creek  Valley,  where  three  were  killed 
August  4  and  August  15.  A  few  were  seen  in  Lemhi  Valley  lato]P 
August  and  in  early  September, 

In  1872  I  saw  a  flock  of  these  sparrows,  and  shot  one,  on  a  ftmnll 
gravel  island  in  Snake  River,  October  8. 
Chondeatea  grammacua  atiigatua.     Woai^ni  Lnrk  Sparrow. 

Not  common  anywhere.  A  few  were  observed  near  the  mouth  of 
Little  Lost  River  during  tbe  latter  part  of  July,  and  again  St'ptCBh 
ber  10. 
Zonotrlohla  leuoophrya,    Wbite.crnmie(l  Sparrow. 

Rather  common  in  the  Pabsimeroi  Mountains  tlic  middlf  of  S 
ber;  adults  in  full  plumage  were  killed. 
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Zonotrlohiji  intermedia.    Intermediate  Sparrow. 

GommoD  daring  fall  migrsition.  Dozens  were  shot  at  Saw  Tooth  or 
Altaras  Lake  for  marten  bait  the  last  week  in  September  and  first  few 
days  of  October.  Many  were  seen  in  the  lava  caiion  of  Snake  Biver  at 
Shoshone  Falls,  October  9-11. 

In  1872  I  killed  a  specimen  at  Fort  Hall,  October  13. 

Spiaella  aooialia  aiisonaB.    Western  Chipping  Sparrow. 

Tolerably  common  about  the  foothills  of  the  Salmon  Biver  Monntaina. 
Shot  one  at  the  head  of  Saw  Tooth  Lake,  October  2 ;  ic  was  in  a  small 
flock  of  Jnncos  and  Zonotrichias. 

In  1872  this  species  was  found  on  Gonant  Greek  and  at  Fort  Hall,  in 
July. 

^piaella  breweri.    Broker's  Sparrow. 

Common  in  the  sage  brash  along  the  Snake  Plains,  and  in  Birch 
Greek  and  Lemhi  Valleys. 

In  1872  I  found  a  nest  of  Brewer's  Sparrow  in  a  sage  brnah  on  Go- 
nant Greek,  Idaho,  July  21.    It  contained  three  nearly  fresh  eggs. 

Jnnco  hyemalia  ahufeldti.    Rocky  Mountain  jnnco. 

Common  iu  the  mountains  during  migration ;  several  seen  in  the 
caiion  of  Snake  Biver  near  Shoshone  Falls,  October  9-11. 

Jnnco  annectena.    Pink-sided  Junoo. 

Spotted  young  were  killed  high  up  in  the  Salmon  Biver  Mountains 
about  the  middle  of  August,  and  adults  in  fall  plumage  were  found 
low  down  in  the  Salmon  Biver  and  Saw  Tooth  Mountains  later  jn  the 
season. 

Amphiapisa  belli  nevadenaia.    Sa^j^o  Sparrow. 

Breeds  abundantly  throughout  the  sage  plains  and  in  the  va11e3'R  of 
Birch  Greek  and  Lemhi  Biver,  and  Big  and  Little  Loat  Rivera.  It  wna 
particularly  numerous  along  Snake  Biver  in  October. 

Melospima  lincoLii.    Lincoln's  Sparrow. 

One  shot  at  an  altitude  of  2,960  meters  (9,700  feet)  in  the  Pahsimeroi 
Mountains,  September  16,  and  one  caught  in  a  small  trap  set  for  field 
mice  (Arvicola)  in  marsh  grass  near  the  head  of  Saw  Tooth  Lake,  Sep- 
tember 28. 

Meloapisa  fuciata  montana.    Mountain  Song  Sparrow. 

Common  on  Ge<lar  Greek  in  the  foothills  of  the  Blackfoot  Mountains, 
and  a  few  seen  along  Snake  Biver  about  the  middle  c»f  July.  Gommon 
ill  the  willows  along  the  streams  in  Lemlii  and  Birch  Greek  Valleys  in 
Angnat  and  early  September ;  several  seen  and  one  shot  in  the  lava 
canon  of  Snake  Biver  atShoahone  Falls,  October  9-11. 

In  1872  I  found  this  Song  Sparrow  breeding  along  Henry  Fork  of 
Snake  Biver,  and  secured  several  Bi>ecimen8  at  Fort  Hall,  October  12-14. 

Pipilo  chlomnia.    Green-tailed  Towliee. 

Found  iu  the  mountains  north  of  Arco  and  common  in  the  canons  of 
the  Lost  Biver  Mountains. 

In  1872  I  found  it  breeding  on  Gonant  Greek,  Henry  Fork  of  Snake 
fitter,  and  in  Teton  Basin. 


Habla  m«latiocepliala.     Blnck-beailed  Grosbeak. 

A  Tew  pairs  were  fouii<l  breeding  in  the  wtUciwa  along  Snake  Kivrr 
uear  Blackfoot,  aud  on  the  lower  part  of  Big  Lost  River. 

In  1872  I  found  it  breeding  along  First  Cottonwood  Creek  in  Teton 
Bnsin,  and  took  a  nest  there  containing  two  fresh  eggs,  July  32.    ('bp 
tain  Bendire  reports  it  as  breeding  at  Fort  Lapwai,  Idaho  {Proc  Bost, 
Soc.  Niit.  Hist.,  xis,  1877,  121). 
Passe rina  amcBDa.     Lainli  ItnotiDg. 

Not  observed  by  onr  party  dnring  the  present  senson.  In  1872  I 
found  it  common  in  the  undergrowth  bonlering  some  of  ttie  strenmfl  in 
Teton  Basin  in  Jnly.  Capt.  Charles  K.  Bendire  states  that  ''  in  the  vi- 
cinity of  Fort  Lapwai,  Idaho,  it  is  one  of  the  most  common  8[»«ci«8 
breeding  there  "(Proc.  Bost.  Soc.  Sat  Hist.,  xtx,  1877,  121). 
Calamoapiza  melanocorya.     Lark  Baaling. 

Half  a  dozen  were  seen  in  the  sage  plains  west  of  Bliudcfoot,  July 
17,  and  three  between  Big  Bntte  and  Big  Lost  Uiver,  July  21. 
FlTBDga  ludoTlciana.      LoiiiaiauuXannger. 
Two  were  seen  in  the  Lost  River  Mountains  the  last  week  in  Jnly. 
Ill  1873  I  shot  a  male  on  Middle  Fork  of  Snake  River,  August  i,  aoil 
found  the  species  common  in  Teton  Canon  iu  July. 
Petroohelidon  lunlfrona.    Cliff  Swallow. 

Found  breeding  ou  the  basaltic  walls  of  the  caiion  of  Blackfoot  River 
abunt  the  middle  of  Jnly.  Also  nests  on  the  lava  cliffs  about  It!  kilo- 
meters (10  mile«)  sonth  of  Kicbolia,  in  Birch  Creek  Valley,  and  waa  ob- 
served at  several  other  pla<!es  before  the  middle  of  August. 

In  July,  18712,  1  found  this  species  in  numbers  at  Fort  Ball,  wid 
secured  aneet  containing  two  fresh  eggs  on  Boss  Fork,  July  3.    Tbe 
neat  was  made  of  mud,  and  was  fastened  to  the  bank  of  tbe  stream^ 
meters  (about  8  feet)  abovw  the  water. 
Chelldon  erytbrogaeter.    Bam  Knulluw. 

Mr.  Ilailey  saw  one  near  the  foot  of  the  Blackfoot  Mountains  July  12, 
ind  found  a  pair  bree<ling  at  the  raiiuii  at  Big  Butte.  A  few  were  ecco 
nearly  every  day  in  August  in  Birch  Creek  and  Lemhi  Valleys,  ThuJ 
bree<l  at  Scott's  ranch,  near  Niuholia,  and  at  the  Lemhi  Indian  Agency- 
During  the  early  part  of  July,  1872,  I  found  Barn  Swallows  iu  uuui- 
bers  at  Fort  Hall. 
Tacbycbieta  thalaBsiua.     Violet-grecn  Swallow. 

Abundant  along  Snuke  Uiverand  Big  Lost  River  in  July.     Common 
in  Birch  Creek  Valley  until  the  middle  of  August;  a  few  seen  »{)fit 
ward. 
CUvlcola  ripaila.    Bank  Swallow. 

Not  noled  liy  our  party.     Iu  Jnly,  1873,  I  found  a  colony  of  Bank 
Swallows  breeding  on  Henry  Fork  of  Snake  River. 
Aiupelia  gainUua.     Bohfiuian  Waxwiii);. 
Mr.  Uwight  J.  ICenuey,  of  Fort  l^mhl,  Idaho,  states  that  the  Bobi,- 
bnitui  U'luwiiig  is  common  \n  viu\x«^t  \u  l«>Q\hi  Valley,  and  nsmiadetl  mf 
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of  tho  circamstanoe  that  he  Rent  me  a  Rpecimeu  for  identification  sev- 
eral years  ago,  which  fiict  I  well  remember. 

Amp^Ha  oedromm.    Cedar  Waxwing. 

Capt.  Charles  B.  Bendire  tells  me  that  in  1871  he  found  the  Cedar 
Waxwing  breeding  commonly  about  Fort  Lapwai,  Idaho,  where  he  col- 
lected two  of  their  nests  June  19,  and  another  June  26. 

T.»itiw  borealla.    Northern  Slirike. 

The  Great  Northern  Shrike  was  first  seen  October  16  near  Mary  River, 
in  northern  Nevada.  Three  individuals  were  observed  on  this  day,  and 
aDoiher  near  Humboldt  Wells  the  day  following.  The  latter  was  in 
porsait  of  a  small  bird. 

October  12, 1872, 1  shot  a  Shrike  of  this  species  at  Fort  Hall,  the 
only  one  seen  during  the  season. 

Lazdns  Indovidaniui  exonbitorldes.    White-ramped  Shrike. 

Bather  common  along  Snake  liiver,  near  Blackfoot,  in  Jul^*;  a  few 
seen  near  Big  Butte,  along  Big  Lost  River,  and  at  the  actual  sink  of 
Birch  Creek.  Bare  elsewhere.  One  seen  near  Eagle  Kock,  August 
21;  one  in  Little  Lost  River  Valley  September  11,  and  another  in  the 
Pabsimeroi  Valley  September  17. 

October  13, 1872, 1  shot  a  White-rumi>ed  Shrike  at  Fort  Hall. 

Virao  siilvos  s^rainBoni.    WoMtem  Warbling  Vireo. 

Common  in  the  Lost  River  Mountains  the  last  week  of  July,  at  which 
time  the  young  were  just  out  of  the  nest.  Two  were  killed  near  the 
lower  edge  of  the  Douglas  fir  zone  in  the  Salmon  River  Mountains  in 
August. 

Virao  ■olitarliui  caaslni    Cassin's  Vireo. 

Capt.  Charles  E.  Bendire  informs  me  that  he  found  Cassin's  Vireo 
breeding  at  Fort  Lapwai,  Idaho,  in  June,  1S71. 

Balndnthopliila  calata.    Orange-crowned  Warbler. 

Mr.  Clark  P.  Streator  killed  one  in  the  Salmon  River  Mountains, 
Angost  22,  and  I  think  1  saw  several  others  near  the  same  place. 

E>endroica  aaativa.    Yellow  Warbler. 

Common  along  Snake  River  near  Blackfoot,  and  along  Big  Jjost  River 
in  July  ;  and  in  willows  along  Birch  Creek  and  Lemhi  River  in  August. 

Oendroica  andnboni.    Aniliibon'H  Warbler. 

Breeds  abundantly  throughout  the  Salmon  River  and  Saw  Tooth 
Mountains,  coming  down  into  the  valleys  in  Septeml)er.  Two  were 
leen  in  the  canon  of  Snake  River  near  Shoshone  Falls,  October  9-11. 

leothlypia  macgillivrayi    Macgillivray^H  Warbler. 

Common  and  breeding  in  the  Jjost  River  Mountains  in  July ;  and 
ommon  in  Birch  Creek  Valley  about  the  niiddli^  of  August. 

leotblypia  triohaa  occidentaUa    Western  Yellow  throat. 

Captain  Bendire  informs  me  that  the  Western  Yellowthroat  breeds  at 
^'ort  Lapwai,  Idaho,  where  he  took  a  nest  with  4  eggs  June  18,  and 
me  with  5  eggs  June  23, 1871. 


IP 


I 


I 


leterU  vlrens  longlcauda.     Loii;;'tiiite<l  Chat. 

Commou  in  cauoii  of  IJedar  Creek  in  tb«  foothills  of  thi'  BlackfiKT 
MouTiUiiis  about  the  middle  of  July,  and  culled  Moukingbird  by  tk- 
nincbmen  (Biiiley). 

In  1872  I  shot  a  male  on  Devil's  Greek,  Jane  28.     Capt.  Gbaxlra  E. 
Beiidire  infonnH  me  ttiat  tlie  Long-tailed  Cbat  breeds  commonly  in  tbe 
iwigbborlioo<I  of  Fort  Lapwai,  Idabo. 
Bylvajila  pusUla  pUeolata.     r'ilolat-e.l  Wnrbler. 

Abundant  in  tbe  willows  along  Bircb  Creek  and  Lemhi  Valley,  and 
in  tbe  nndeigrowtb  in  tbe  mountains  during  tbe  latter  part  of  AtigOBt 
Anthus  pensllvanlcus.    TiMnrk;  Prpit. 

Breeds  on  tbe  Salmon  River  Monntains  and  donbtlettn  alao  on  the  other 
bigb  moantaiuB  of  Idabo.     During  tlie  latter  half  of  Septemlwr  aiwl 
early  October  it  was  tbe  most  abundant  apecieson  tbe  sage  plains,  on 
many  days  outnumbering  all  otiier  species  together. 
Clnclus  mexicannB.     Dipper ;  Water  Ounel. 

Fonnil  on  many  of  tbe  mountain  streams  in  tbe  Pafasimeroi  and  Saw 
Tooth  Mountains,  and  seen  also  in  tbe  lava  canon  of  Snake  Kiver  in 
October.  Several  were  seen  ou  Trail  Creek  and  on  Wood  Kiver— one 
within  1 J  kilonielers  (about  a  mile)  of  tlu^  town  of  Ketchnm.  The  spe- 
cies wa«  not  observed  by  onr  party  in  tbe  Salmon  River  Motiutnins, 
tbnngb  it  was  said  to  occur  there  and  U)  winter  along  Birch  Creek  and 
tbe  Lemhi  River.  It  was  common  on  the  west  Fork  of  the  Pabsimerai. 
where  I  found  a  beautiful  neat  in  a  nichein  thefaceof  arock  cliff  at  tlie 
side  of  a  series  of  cascades.  The  nest  was  a  sub  globnlar  uaaas  of  mota 
with  tbe  entrance  fronting  the  stream,  atitl  could  not  be  re-ache<l  from  \ 
any  direction.  While  lunching  on  Trail  Creek  one  day  during  the  lat- 
ter part  of  8ept«mber,  an  Ouzel  was  observed  wading  and  diving  iu  tlic 
mjuds.  I  dipped  a  cupful  of  water  and  tossed  it  iu  the  air;  as  it  Ml 
splashing  ou  tbe  stream  he  immediat«ly  tlew  to  the  spot  and  eeemfd 
disap[>oiiiled  that  the  commotion  was  so  soon  over.  At  Saw  IVwUi 
Lake  an  Ou7.el  surprised  us  by  running  around  tbe  bead  of  tkel^w 
on  tbe  sand  beach. 
OroBcoptes  montanua.    Sage  TbrashLT. 

Common  throughout  tbe  sage-covered  plains  and  valleys.     Killed  m 
far  iiiirlli  iia  Juiuaion,  in  Lemhi  Valley,  and  as  late  as  September  7  In 
Birch  Creek  Valley. 
Qaleoacoptea  ooroUneiiBiB.    CatbiT<l. 

A  few  were  seen  along  Snake  River  near  Blackfoot,  and  in  l^ar 
Creek  Canon  in  the  foothills  of  the  BlacUlbot  Mountains,  during  the 
early  part  of  July  (and  two  specimens  were  preserved).  One  was  swn 
on  Big  Lost  Kiver  about  24  kilometers  (15  miles)  below  Aroo  the  latter 
part  of  July. 
Salpiiictes  obioletna.    Koik  Wren. 

Common  on  llie  i-ocky  Humniits  of  rnosl  of  themoontalnaTisitedif 
occurrinf;  lower  down  wherever  «tiital>le  rocky  places  were  f. 
iu  SnAke  liiver  Canon  iu  OcloVtcv. 
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Cathexpes  meadouniB  oonspennis.    Caflon  Wren. 

Observed  in  the  lava  cafion  of  Snake  Biver,  near  Shoshone  Falls, 
early  in  October. 

ftoslodytes  aSdon  asteons.    Weetern  Honse  Wren. 

A  nest  containing  fall  grown  young  was  found  in  the  bridge  over 
Snake  Biver  at  Blaokfoot  about  July  10.  Specimens  were  obtained 
also  on  Big  Lost  Biver. 

In  July,  1872, 1  found  this  species  common  on  Henry  Fork  of  Snake 
River,  and  on  Middle  Fork,  and  found  its  nest  in  the  latter  locality 
Jaly  30.  ^^It  was  in  the  hollow  of  a  small  tree  that  had  broken  off 
aboat3  meters  (10  feet)  high  and  still  rested  against  its  stump.  The 
BMt  contained  five  young  birds."  (Merriam,  Sixth  Annual  Beport,  Hay- 
den  Survey,  1873,  673-674.) 

Tios^Iodytes  hiemalls.    Winter  Wren. 

One  seen  in  the  Saw  Tooth  Mountains,  October  1. 

astothoniB  palOBtris.    Long-billed  Marali  Wren. 

Common  in  a  patch  of  cattails  in  the  canon  of  Snake  Biver  at  Sho- 
ahone  Falls  early  in  October ;  not  seen  elsewhere. 

October  14, 1872, 1  shot  one  of  these  wrens  and  saw  several  others 
in  a  small  marsh  near  Fort  Hall. 

Ceitliia  fiunilaris  montana.    Rocky  Monntain  Creeper. 

One  shot  and  several  others  seen  at  Saw  Tooth  Lake. 

Bitta  carolinenaiB  acoleata.    Slender- billed  Nnthatch. 

One  shot  at  Saw  Tooth  Lake,  and  a  few  seen  in  the  Salmon  Biver  and 
Lost  Biver  Mountains. 

aitta  ffap^^^^"**"     Red-breasted  NnthAtch. 

One  shot  and  two  others  seen  in  the  Salmon  Biver  Mountains  near 
Janet  ion. 

Pama  atxioa|iUlaa  septentrionalla    Lonj^-tailed  Chickadee. 

Common  among  the  willows  bordering  the  small  streams  in  I^emhi 
aod  Birch  Greek  Valleys.  Captain  Bendire  tells  me  that  this  Chicka- 
dee breeds  commonly  almut  Fort  Lapwai,  Idaho. 

Pama  gambell.    Mountain  Chickailee. 

Abundant  in  the  Salmon  Biver  and  Saw  Tooth  Mountains. 

Ragnlna  aatrapa.    Gold  en -crowned  Kinf;lot. 

All  adult  male  was  shot  and  others  seen  in  the  Salmon  Biver  Moun- 
tains in  August  Common  among  the  willows  along  the  lower  part  of 
tbe  coniferous  forest  belt  of  the  Salmon  Biver  Mountains  in  Lemhi  and 
Birch  Creek  Valleys  during  the  early  part  of  Sei)teml>er;  and  a  few 
were  seen  in  the  Pahsimeroi  Mountains  the  middle  of  September,  and 
several  in  the  Saw  Tooth  Mountains  about  the  Ist  of  October. 

Ragnlna  calendula.    Ruby-crowned  Kin;;let. 

Common  in  the  Pahsimeroi  and  Salmon  Biver  Mountains  during  fall 
migration.  Probably  bree<ls.  A  few  were  seen  in  the  Saw  Tooth  Moun- 
tains about  October  I ,  and  a  few  in  the  canon  of  Snake  Kiver,  near 
Shoshone  Falls,  October  9  to  11. 
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Myadestefl  townaendii.     TownneDil'ii  Sulitftim. 

Oomniou  in  the  PaliRiraoroi  Mountains  Septmaber  12  tc>  IC,  wbvre 
sit  least  a  dozen  were  eeeii  in  one  tlay.     One  was  seen  in  tbu  laca  isiAod 
ofSoiikc  River  near  Shoslioue  Falls  October  10. 
Turdus  nstiUatus  svralniontj,    Otiv(>-liaekfil  TliniHli, 

Not  noted  by  our  party.     In  1872 1  foand  a  nest  containing  two  fn-ah 
eggs  of  this  species  in  Teton  Basin,  .Inly  21. 
TurduB BOualaBClikie  aiidubouL     And iibuu'ii  IlvrmJlTlirniih. 

Not  found  common  anywhere,     A  few  were  seen  in  tb<?  sprnc*  ft 
of  tlie  Salmon  River  Mountains  iu  August,  atid  one  in  tUe  lav 
of  Snnki?  River  October  9. 
Meivda  mlgratoila  proptnqua.     Wealem  Rnliin. 

Tolerably  cominuu  iu  July  along  Snake  River,  near  Blaekfoot,  in  tbi 
Lost  River  Mountains,  and  on  Big  Lost  River.  In  Angunt  and  S4>[>~ 
tember  a  few  were  seen  from  time  to  tiifee  in  Lemhi  and  Birch  Cre«tc 
Valleys  and  in  the  upper  part  of  Wood  River  Valley,  but  it  waa  ntk- 
where  coinmou.  A  flock  remained  for  several  duys  about  the  btau]  of 
Saw  Tooth  or  Altnras  Lake  the  last  week  of  Septemlwr, 
Sialia  arctiea.     MoiinUtu  Bluebird. 

(.'Ommon  along  the  lower  edge  of  the  Douglas  Br  zone  and  in  SOM>    j 
tereil  cottouwoodtt  along  the  Salmon  River,  Lo.st  River,  I'atisimeroi,  and    I 
I   Baw  Tooth  Mountains,  and  in  the  Lemhi  and  lijreh  Creek  Vallnya.    A    j 
few  were  seen  in  the  Snake  liiver  oaiioo  at  Shoshone  ['"alls,  October  'J-    f 
,    Mr.  Bailey  saw  a  flock  of  10  at  BigButt^itabnut  the  middle  of  July. 
'  and  a  few  along  Big  Lost  River  the  latter  |)art  of  the  month.     Yoiuik 
I  were  seen  with  their  parents  in  Birch  Creek  Valley  August  6. 


ANNOTATRD  LIST  OF  REPTILES  AND  BATRACHIANS  COLLECTED  BY 
DK.  C.  HART  MERRiAM  AND  PARTY  IN  IDAHU,  1890. 


By  LeONHABD  STBJNBaBB. 


A.— REPTnilA. 
Sceloponu  gnoiotnm  B.  &.  G. 

Two  typical  males  from  Blackfoot  and  Big  Lost  River  and  one  identi- 
cal with  these  iu  every  respect  from  the  Lemhi  Indian  Agency  were 
oollected. 

This  species,  easily  recognizable  by  its  slender  form  and  the  smatlnesu 
of  its  scales,  is  characteristic  of  the  region  iu  question. 

The  material  at  baud  is  not  suEBcieut  to  settle  beyond  a  doabt  the 
question  whether  8. graeUntu  aail  gracilis  are  absolutely  identical. 

The  specimens  collected  are  all  males.  Iu  No,  310  there  is  hardly  a 
trace  of  bine  on  the  throat,  while  in  No.  314  the  whole  under  side  of  the. 
head  is  evenly  marbled  with  palo  blue;  No.  328  is  intermediate  both  iu 
the  extent  and  Id  the  intensity  of  the  blue  color. 
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Phrynoaoma  donslasU  (Bell). 

As  might  be  expected,  the  Ilorued-toads  belong  to  the  typical  form, 
that  is,  the  northwesteru  race  which  has  been  called  Ph.  pifgynaa  (see 
S.  Am.  Fauna,  No.  3,  p.  112).  The  larger  of  these  specimens  collected 
are  no  pigmies,  as  the  dimensions  below  show,  although  not  reaching 
the  size  of  PA.  omatissimum,  their  nearest  ally.  They  are  all  of  the 
duuaoteriBtio  gray  pepper-and-salt  color  asnally  found  in  the  typical 
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Pltuopbia  oatenifer  (BUiiiv  ). 

Tlifi  two  Bull -(11101(69  collected  are  provisioniilty  enainerated  under 
tUu  above  name,  as  the  atatiiaof  tlie  variona  i'oriiis  Uas  nut  yet  bwn 
deliiiitely  settleil.  lIiilortuiiat©ly,our  large  series  of  these  suakea  u 
iuaceeti8ible  to  me  at  tlie  preseul  writing.  I  uan,  tlierefore,  on)]' 
reiiiai'k  tbat  tliese  two  speeimens  hnve  n  remarkably  aliort  crauiutn 
iiiid  iliat  tlie  doraal  blotubua  average  S5  iu  fi-ont  of  tbe  auus:  all  tk 
scatu  keels  of  tlie  liglit  spaces  are  blackisli.  (U.  S.  Xttt.  Uus.  Su. 
1C77C;  Bailey  and  Dutclier,  No.  31G,  Uig  Butte,  Idaho,  July  Id,  1890; 
No.  16777 ;  Bailey,  No.  310  Aroo,  Idaho,  July  25,  189U.) 
Bascouioii  TetuBtUB  8.  Ac  G. 

A  single  apeelmea  was  ciollectod  at  Big  Butte,  Idaho,  July  19,  ISW. 
Seveu  upper  labials,  fourth  and  llftli  in  contact  with  lowtir  podUtftiit^ 
(U.  S.  Nat.  Mus.  No.  10778 ;  B.  &  D.  No.  318.) 
BntaluJa  vagraaa  B.  &  G. 

The  sevuEi  Garter-snakes  collected  all  belong  In  this  widely  dislnt) 
uted  species  and  are  comparatively  uniform  botb  in  scale  formula  aiid 
coloratiuu.  Nos.  3'2*i  and  325  have  a  somewhat  darker  gruaad  ctdar 
above,  but  No.  331  is  scarwly  lighter  and  has,  moruovur,  the  vboh 
upper  oarfoce  of  the  head  uearly  black. 

Lift  oj  4peeim(nit. 


!! 

CollMWf 

Loaillty. 

„.,. 

i 

E 

1 

1 

1 

RBDMto 

1.77. 

«.tS.,M!! 

B.*1>,.»1 
B.kO.,»l 
&<cD.,U3 

a*.r>,.iwj 

iWrowi  KiTtt  HonDtalni.  Id»llo .... 

4««.  4.18M 

S.pL  ».  \m 

SI 

T-« 

-BiOWft*- 

ins 

....A)    „.. 

■■■.witiw*-- 

Sopl,»MWW    31 

(B  W™,*.- 

:     "* 

Jolt,  IWLJ 


BEPTILES  AND   BATRACHIANS   OP   IDAHO. 
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Crotalfis  lacifor  B.  &  G. 

« 

This  BattiesDake,  which  is  characteristic  of  northern  California  and 
Nevada^  Oregon  aud  Washington,  is  represented  by  four  specimens 
obtained  in  the  desert,  two  at  Big  Butte  and  two  at  Little  Lost  River. 

These  specimens  are  in  every  way  typical  and  can  not  be  mistaken 
for  the  following  species,  of  which  a  specimen  was  secured  at  Lemhi 
Indian  Agency,  the  more  rounded  outline  of  the  head  and  the  numerous 
grannies  between  and  adjoining  the  superciliary  scales  being  quite 
characteristic 

The  specimens  are  all  young,  except  No.  311,  which  has  quite  a  re- 
spectable size  for  this  species,  the  head  beiug  about  40'"'"  ioug  (ouly 
Iwad  aud  forepart  of  body  preserved). 
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Crotalfis  oonfliientiis  Say. 

The  occurrence  of  a  typical  example  of  this  species  in  Idaho  is  liighly  • 
interesting,  and  it  is  quite  suggestive  that  it  was  obtained  in  Li^mhi 
Valley  near  the  Indian  agency,  between  which  locality  and  Montana, 
where  C  eanfluentus  is  the  characteristic  species,  there  is  only  a  low 
divide,  as  Dr.  Merriam  informs  me,  over  which  the  range  of  the  8i)ecies 
may  be  continuous,  while  to  the  south  there  is  a  divide  separating  it 
from  the  range  of  0.  eonfluentus. 

The  present  specimen  belongs  to  the  typical  group  of  the  species,  tlie 
original  of  which  came  from  the  plains  of  northeastern  Colorado  near 
the  Arkansas  Biver.  I  have  compared  numerous  specimens  from  Mon- 
tana and  Nebraska,  as  well  as  the  Idaho  specimen  here  referred  to, 
with  individuals  from  the  type  locality  aud  find  them  to  be  in  every 
way  identical,  and  entitled  to  the  name  bestowed  upon  the  species  by 
Say.  (U.  S.  Nat.  Mus.  No.  16791 ;  Bailey  and  Dutcher  coll..  No.  327; 
Lemhi  Indian  Agency,  Idaho,  5,400  feet  altitude;  September  3, 1890.) 

B.— BATRACHIA. 

?  ?  Ambystoma  *  epizanthum  Cope. 

I  refer  a  young  specimen  (No.  337)  collected  by  Dr.  Merriam  and  Mr. 
Bailey  a  little  above  Saw  Tooth  Lake  on  October  1  to  this  si>ecies  with 

*TIm  generio  name  sboald  be  written  as  above,  not  AmblgBtama,  The  latter  is  a 
iMa  mod  very  donbtfol  emendation,  by  Agaaeiz*,  aud  AmblfiWmma  aa  X^aLX^asD^  ^  ^ 


cotisidemble  hesitation,  nn  I  liavtt  biul  no  opportituity  to  exaniinu  tli« 
UDique  type  specimen.  It  (lifters  considerably  botU  in  coloratiuti  iind 
propoitious,  but  these  rliffereucea  may  possibly  bo  attribiitnble  to  tiie 
yonth  of  the  specimeii,  ur  to  iiidiridual  variiUion.  Ttie  vomero  |mU' 
tino  teeth  can  not  be  made  out  clearly,  but  tUey  sfusm  (o  form  one  uii- 
iuteniipted  series  on  each  siile  with  the  anterior  ends  well  forward,  iii 
fact,  anterior  to  tlie  line  throu(;li  tliecltoaiiie,  or  exactly  as  in  the  figure 
of  A.  epiranthtim  {Copo,  Batr.  N.  Am.,  p.  1)8).  The  head  is  compara- 
tively broader  Ibau  iL  A.  miuwudactylum,  and  so  is  the  interorbital  8])a«'«, 
both  charaottiTs  which,  acoording  to  Ouiie,  separate  A.  macrodactylun 
and  epixanlhKm. 

The  tongue  of  the  present  specimen  is  remarkably  small,  a  featnni 
which  has  caused  me  more  doubt  than  any  other  and  which  bastempud 
me  to  describe  it  as  a  new  species,  as  Frofeasor  Cope  iu  Ibe  diaguusm 
of  his  A.  i^pixantlmm  expressly  says  "  tongue  large.^  But  if  the  figure 
which  he  presents  (op.  cic,  p.  98)  is  ouly  approximately  correct,  the 
tougue  of  the  latter  species  is  ccrtaiuly  luucli  smaller  than  iaA,in(h 
croAaciylum,  which  is  correctly  figured  on  page  96. 

From  the  measuremeuts  giveu  below  it  will  be  seen  that  the  tail  is 
considerably  shorter  in  the  iireseiit  specimen  than  in  either  A.  maen- 
dactylum  or  epixanthum,  but  by  measuring  a  full-grown  and  a  snialltr 
A.  macrodactybim  I  find  that  the  latter  han  tlie  tail  shorter  in  ahaul 
the  same  proportions  as  between  Cope's  measurements  and  my  owu. 

The  color  of  the  present  species  is  dull  and  apparently  more  like  A. 
macrndactylum,  but  it  remains  yet  to  be  seen  how  constant  and  dioif- 
nostic  is  the  bright  coloring  attributed  to  A.  epixanthum. 

It  may  not  bo  out  of  place  to  remark  that  t  he  type  of  the  latter  ajiecie* 
was  collected  on  the  south  side  of  the  Saw  Tooth  Mountains,  ami  tin' 
present  specimen  on  the  northern  slope  of  the  stime  mountains. 

The  dimensions  iu  millimeters    are  iis   follows:  Total  lengtb,  Si'; 
length  to  axilla,  M ;  to  groin,  30;  to  gular  fold,  10;  width  of  hutui,  7; 
of  tongue,  3 ;  length  of  auterior  limb,  11 ;  of  anterior  foot,  3.S ;  of  jiOft- 
teriorlimb,  12;  of  posterior  foot,  4.6.     (U.  S.  Nat.  Mua.  No.  1«T92.) 
Rana  pretloaa  I).  Sc  U. 

Five  specimens  from  Saw  Tooth  Lake,  the  Lemhi  Indian  Agency,  aud 
the  Salmon  Biver  Mountains.  The  specimens  are  typical  and  tlwlo' 
calities  within  the  known  range  of  the  B[>ecies, 

coJBopterDUH  insect,  luoreovir,  aQledatcs  Amhiiitoma,  whicli  invali dates thl^  uio  ollt' 
oiiiemled  form  accntding  to  tlie  A.  O.  I.I.  code  of  iionicnclaturD.  In  THQlindi'mingiuiI 
jinpcr,  nbiuli  wna  edituil  b;  AgassJz,  Ambgiloma  oouiini  fuiir  times,  but  il  nu  □"■ 
until  geventl  yuars  later  tliat  tlie  latter  oU'ered  thu  anieiiduil  sjielliug  (caatiaiu)/ 
ttildiijg  a  "  f,"  liuwBver),  uh  there  is  Apparently  no  ga«l  deriratiou  iif  Tsehu''''' 
wunl.  But  iu  this  rmpnut  it  la  uu  woroe  than  inauy  otiicr  generic  Qaiuea  botit  ol 
ancient  and  nodem  Umca. 
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DESCRIPTION  OF  A  NEW  GENUS  AND  SPECIES  OF  DWARF  KANGAROO 
RAT  FROM  NEVADA  (MICRODIPODOPS  MEGACEPHALUS). 


By  Dr.  C.  Habt  Mebbiam. 


One  of  the  most  remarkable  of  the  maDy  Dew  and  interesting  mam- 
mals that  have  been  discovered  in  North  America  during  the  pnst 
few  years  is  the  sabject  of  the  present  article.  In  external  appearance 
it  looks  like  a  heavy,  thickset  pocket  mouse  of  the  Perognathus  oliva- 
eeu8  type,  with  a  hydrocephalic  head  and  abnormally  large,  furry  hind 
feet  Its  skull,  on  the  other  hand,  does  not  suggest  Perognathus  at  all, 
but  resembles  the  skull  of  DipodopSj  and  has  the  tympanic  and  mastoid 
regions  inflated  to  a  degree  surpassing  even  the  extreme  condition 
presented  by  Dipodomys  desertij  which  species  exhibits  the  maximum  of 
inflation  heretofore  known  among  mammals.  It  lacks  the  large  cylin- 
drical, crested-penicillate,  four-striped  tail  of  Dipodomys  and  Dipodops. 
In  short,  Miorodipodopa  may  be  described  as  a  Perognathus  of  the 
olivaceus  type,  with  the  skull  of  a  Dipodops;  but  it  is  not  simply  inter- 
mediate  between  these  two  genera,  for  the  skull  surpasses  that  of 
Dipodops  in  the  chief  peculiarity  by  which  the  latter  differs  from 
Perognathus. 

Six  specimens  of  this  remarkable  rodent  were  collected  in  Nevada 
by  Mr.  Bailey  in  October  and  November,  1890.  The  precise  localities 
are  Halleck  and  Reese  Biver. 

MICRODIPODOPS  gen.  nov. 

Similar  to  Dipodops^  but  with  tympano-mastoid  inflation  carried  to  a 
still  greater  extreme.  Shelf  of  palate  produced  posteriorly  to  foramen 
ovale,  as  in  Perognathus^  instead  of  ending  at  plane  of  last  molars  with 
a  deep  fossa  on  each  side,  as  in  Dipodomys  and  Dipodops,  Lateral 
borders  of  parietals  excavated  to  receive  the  deeply  notched  squa- 
mosals, each  of  which  appears  on  the  upper  surface  of  the  skull  in  the 
form  of  a  narrow  strip  of  bone  bent  in  the  shape  of  a  V.  Zygomatic 
process  of  maxillary  as  in  Perognathus — not  expanded  in  front  of  orbit 
as  in  Dipodomys  and  Dipodops. 

The  mandible  lacks  the  post  molar  pit  of  Dipodomys  and  Dipodops; 
the  uigular  process  is  pcvLu^pdd  and  tbipkwed  instead  of  ending  in  a 
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Bliarp  point,  aud  is  nmeli  ahorlur  ihau  in  I'croffnothu/i,  I hjiodnmi/ii,  or 
Dipodojis. 

Tho  euormouflly  iiitlatecl  luast^ida  nearly  meet  along  the  median  line, 
leaving  a  narrow  spiuuk'  of  bone  between  tbein,  aud  project  posteriorly 
nmcb  furtlier  than  in  Dipodomys  or  Dipodops.  The  lengtli  of  tin 
tymiiano-mastoid  inflation  in  tlie  type  siiecimmi  is  more  tbau  80  per  ceut. 
of  thu  basilar  lougtb  of  tbe  skull,  and  the  breadth  across  the  inllate^l 
niafitoids  is  much  greater  than  the  basilar  length  (115  per  cent.)-  This 
great  development  of  the  mastoids  takes  place  at  tbe  expense  of  tlie 
supruoccipital,  interparietal,  and  parietale,  which  are  very  mocU  re- 
duced. 

Vieweil  from  below,  the  andital  btillai  meet  in  a  symphysiB,  and  the 

tympanio  capsules  project  anteriorly  far  beyond  the  plane  of  this  Bjm- 

pbyais  and  beyond  the  plane  of  the  frnuto-parietal  suture,  exteuil- 

iiig  along  tbe  outer  side  of  the  malar  bone  half  way  to  tbo  end  of 

tbe  zygomatic  i)rocess  of  the  maxillary.     Tbe  molai's  are  rootless,  asiii 

JHpodomgs  and  Dipodopn.    The  upper  premolar  bas  an  anterior  prism, 

as  ill  Perognatkiia.    The  tail  is  simple,  as  in  J'erognatkm;  not  greatlj 

elongated,  as  in  DipodmnyniiaA  IHpodops,  and  lacks  tbe  four  Inugitudiuul 

8tril>e8  always  present  in  tbe  latter  genera.    There  is  uo  trace  of  tlie 

conspicuous  white  band  which  oj-osses  the  thlglis  to  the  base  of  tbe  tail 

in  every  species  of  IHpodmnya  and  Dipodopn.  , 

MICROnil'ODOPS  MEGACEPllALUS  gon.  et  ap.  nov.  ' 

Tyite  No.  )!H1-     i  ■     ad.     U.  S.  NatioiKil  Mnaeiim  (Df,|)artnieut  of  A|n'i'"i>tun 

colleetioD).     E>oiii  Halleck,  Nevailn,  OctolieraS,  ISIKI,     Colluctcd  by  Vernon 

Bailej.    (Original  iinmliet,  2005.) 

Meaturenients  (from  dry  skin). — Total  length,  about  150 ;  tail  ver- 
tebru!,  about  80 ;  bind  foot,  34;  ear  from  crown,  6 ;  from  anterior 
base,  9. 

Oeneral  characters. — Size  very  mDch  smaller  than  tbe  smallest  known 
species  of  Dipodom;/s  or  Dipodnps,  and  only  a  trifle  larger  than  PertNjn- 
atftvs  olivacevs.  Tail  not  crested-penicillate  as  in  Dipodomys,  Dipu- 
(fops,  and  Ckwtodipus,  but  simple,  as  in  Perognathns  proper.  Tbe  tail 
is  bicolor,  as  in  Perognatkus,  lacking  the  four  stri{>es  of  Dipodonij/n  auii 
I>ipodopa.  Its  length  only  slightly  exceeds  that  of  the  head  and  bodj. 
The  ears  are  completely  covered  with  soft  fur.  The  bind  feet  are  loug 
and  densely  furred  on  both  sides  to  the  very  tips  of  the  toes.  The 
hallux  without  tbe  claw  reaches  tbe  metatarso-pbalaugeal  articulntion  of 
the  other  toes.  Tbe  fur  of  the  back  and  sides  is  loug,  soft,  and  silk>'i 
us  in  Hesperomyg  eremicva. 

Color. — Ujiper  parts  yellowish  brown  or  clay  color,  finely  mixe«i  with 
black-tipped  hairs  and  slightly  tinged  with  olivej  sides  from  noso  to 
thighs  sutl'used  with  pale  ochraceous.  Under  parts  white;  the  fur 
plumbeous  at  bitse  and  washed  with  pale  ochraceous,  except  on  tbront 
and  breast,  which  are  white  throughout.  Feet  soiled  white,  tlDged 
TFitb  baffy.    Tail  bicolor ;  upper  part  like  back,  except  terminal  t 
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which  is  blackish ;  under  side  pale  butty  ocbraceous.  There  is  a  black- 
ish cresccDt  on  each  side  of  the  face  at  base  of  whiskers,  and  a  buffy 
patch  behind  each  ear  involving  the  lower  base  of  the  ear. 

Cranial  chara^iters. — The  cranial  and  dental  characters  have  been 
^ven  so  fully  in  the  description  of  the  genus  that  it  is  unnecessary  to 
repeat  them  hero.  The  skull  is  much  arched,  both  antero-posteriorly 
and  laterally.  The  basioccipital  is  wedge-shaped,  and  is  not  cut  away 
or  emarginate  on-  the  sides. 


DESCRIPTION  OF  A  NEW  EVOTOMYS  FROM  THE  BLACK  HILLS  OF 

SOUTH  DAKOTA. 


By  Dr.  C.  Habt  Mebbiam. 


Two  specimens  of  a  Red-backed  Mouse  were  collected  in  the  Black 
Hills,  South  Dakota,  in  July,  1888,  by  Vernon  Bailey.  One  was  canght 
under  a  log  in  a  thicket;  the  other  b}'  a  log  in  the  pine  timber  on  top 
of  the  mountain.  Both  are  adult  males  and  differ  Arom  E.  gapperi  in 
having  much  shorter  tails  (in  this  respect  resembling  E.  datcsani*  from 
the  sources  of  the  Liard  Biver,  N.  W.  T.),  and  in  other  particulars 
pointed  out  below. 

EVOTOMYS  GAPPERI  BREVICAUDUS  snbsp.  nov. 

Type  No.H2i<?  ad.    Merriam  Collection.    From  Caster,  Black  Hills,  Soath  Da- 
kota, Jaly  21,  1SS6.    Collected  by  Vernon  Bailey.   (Original  namber  111.) 

Measurements  (taken  in  flesh). — Total  length,  125;  tail  vertebrsB,  31; 
hairs,  4 ;  hind  foot,  19.  Ear  from  crown,  8.5 ;  from  notch,  10.5  (in  dry 
skin).  Another  specimen  taken  at  the  same  locality  July  18,  1888 
(No.  ^\^  3  ad.),  measures:  Total  length,  130;  tail  vertebrse,  32;  hairs,  3; 
hind  foot,  20.    Ear  from  crown,  9 ;  from  notch,  12. 

General  characters, — Similar  to  E.  gapperij  but  with  larger  ears  and 
shorter  tail.  The  hazel  of  the  dorsal  area  is  not  so  bright  as  in  gapperi; 
the  sides  are  the  same  golden  brown. 

Color. — Dorsal  area  dull  hazel,  lined  with  black-tipped  hairs ;  rest  of 
upper  parts  pale  bister  strongly  suffused  with  ochraceous  bufif  on  the 
sides ;  face  between  the  eyes  and  nose  heavily  lined  with  black-tipped 
hairs;  under  parts  white,  the  plumbeous  basal  part  of  the  fur  hardly 
showing  through;  tail  bicolor,  above  like  the  back  except  the  tip,  which 
is  dusky ;  below  gray. 

Cranial  and  Dental  characters, — Much  as  in  E.  gapperi. 


*EvoUmyi  dawioni  Merriam,  Am.  Nat.,  Jaly,  1888,  G49-651. 
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Abi«0  rabAlpina,  11, 14, 17, 21, 22. 23, 2S.  26. 27, 48. 
Arcipiter  atricaplUa*,  11. 18, 19, 23. 94. 
oooperi,94. 
voloz,  19, 94. 
Aeipenaer  trmnsmontanus,  8. 
Aeknowledgmentt,  S-4. 
AcUnelU  grandiflora,  10, 22. 
AcilUa  macoUriA,  92. 
.fif^litis  Tooifera,  92. 
AgeUina  phceniMaa,  101. 
AgrtmUt  yariana,  22. 
Alee  americanns,  4, 12. 24, 32, 79-80. 
AmUyatomiM,  111. 
Ambjrstotna  epixaotham,  111-112. 
nuMsrodaotylum,  112. 
Amelanchier  alaifolia,  16. 
Ammodramos  aandwfchensls  elaadinoa,  102. 
Ampetta  oedromm,  105. 

garniliifl,104. 
Amphiapisa  belli  neradensis,  7. 9, 25, 108. 
Anaa  americana,  19, 90. 

boacbaa,  19, 82, 89-90. 
carolinenais.  18, 90. 
cyanoptera,  90. 
diaoora,  19^  90. 
ob«oara»  90, 
fltrepera,90. 
Anemone  baldensla,  10, 22. 
Aaiaonyx  brachinra,  39. 
Antelope,  7, 14. 32. 80. 
Antelope  Valley,  deacripUon  of,  15. 
Anthos  penaSl  van  ions,  10, 11, 15, 17, 20, 22, 106. 
AnUlocapraanieri<»na,  7, 14, 32, 80. 
Aphelocoma  woodhonsei.  100. 
Aplopappos  iyellii,  11, 22. 

snffhiticosns,  11, 22. 
Aqoilacbryaa^toe,  96. 
Arctomya  brachynia,  39. 

colnmbianas,  39, 40, 41. 
sp.  1. 10. 14. 18. 22, 31, 36. 
(Spennopbilaa)  parryi.  39. 

erythrogloteia,  40. 
Aretoataphyloa  aTa-nrai,  11. 23, 93. 
Ardea  berodiaa,  15, 91. 
Arenaria  biflora  carnnloaa,  11, 22. 

oongeata  sabcongeata,  11,22. 
AiTicola,  Big-footed,  59-Gl. 

ContanlceToaa,  18, 24, 32, 61-82. 
Common,  24, 32, 58-59. 
Dwarf.  62-63. 
Arricola  (genua),  31. 


ArTicola  alleni,  14, 50, 60. 

curtatua,  64. 

longioaadoa,  61, 62. 

macropoa,  14. 22, 24, 32, 6»-81, 62. 

mordax,  18, 24, 82, 61-82. 

nanoa,14,24,32,62-68. 

pallid  ua,  05. 

pauperrimna,  24^  32, 64-65. 

ripariaa,  24. 82, 58-59. . 

townaendi,  60. 
Arterolaia  pedatifida.  7. 

tridentata,  7, 9, 13, 15, 24, 4fi,  76. 
trifida,7,9,12,24. 
Aaio  aceipitrinua,  96w 
wllaonianoa,  95. 
Aspen.  11, 13, 14, 16^  21. 23, 25, 27. 
Astacaa  gambellii,  6, 86. 
Aatar  kingii,  22. 
Aater,  Purple,  73. 
Aatragaloa  kentrophyta,  11, 23. 
Atriplex  caneacena,  25. 

confertifolia,  7, 9, 13, 15, 25. 

nattalU,  7, 25. 
Avocet,  91. 

A}  tbya  americana,  19JN). 
Badger,  7, 13, 18. 32, 75, 76, 85. 
Baldpaie,  19, 90. 
Baacanion  vetnatoa,  8,  lia 
Bat,  California,  31, 36. 
Batrachia,  apeciea  oolleeted,  111-113. 
Bear,  Black,  24. 32, 87. 
Cinnamon,  87. 
Orixsly,24,32,86-87 
Bearer,  14, 18. 31. 52. 
Betula  occidentalia,  25. 
Big  Loet  River  Valloy,  Deacription  of;  IS-lft 
Bigelovia  donglaaaii,  25. 

graveolena,  0, 24. 

laUfolia,  25. 

atenopbylla,  25. 

tortifolia,  25. 
Bigbom  (aee  MonnUin  Sbeep). 
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BmpidooAx  wrightii,  99. 

Erettiison  epixantbus,  7, 12, 18, 21. 22, 24, 32, 72. 
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Erigeron  coiupositaf  trifidns,  11,23. 
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Rnrotia  UnaU,  7, 15, 26w 
EoUinia  vaKrans,  12, 16^  110. 
Evotomya,  12. 

caUfomicQS,  67. 

dawsoni,  119. 

gal«l,  87. 

gapperi,  87, 119. 
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idahoenaiM,  18, 24, 32, 88-^. 

occidentalis,  87. 
Firieo  mexicaniis,  95. 

aparverins,  13, 95. 
Falcon,  Prairie.  95. 
Felide.Sl. 
Felia  ooocolor,  32, 81. 
Fiber  xlbethleoa,  15, 18;  32, 88. 
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Rosy,  10, 22, 102. 
Fir.  Alpine,  11. 14, 17, 21. 22, 23, 25, 28. 27. 48. 
DoQglaa,  11. 13. 14. 16. 17. 23. 25. 26. 27. 48. 
Snb-alpine.  i:.  14, 17. 21. 22. 23. 25. 26. 27. 
Fiaher.12,18,34,82,84. 
Flicker,  Redsbafted,  20. 9& 
Flaroinicola  nottalUaoa,  8, 27. 
Flycatcber,  Utile,  98. 

OUve-sided,  99. 
Wright'a.99. 
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Fox.  18. 
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Red.  82. 
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FoUca  americana,  19, 91. 
Oadwall.90. 
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Groabeak,  BTcnlng,  23, 101. 
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Sp.  t,  98. 
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PiAoo.  108. 
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Juoco  aunect«>ns,  1 1. 20. 23, 108. 

h3  emails  ahufeldU,  SO,  163. 
Junco.  Pink-sided.  11. 20. 23. 103. 
Rocky  Mountain.  20, 103. 
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Juniperus  oonmranis.  22. 
rirginlana.  25. 
Killdeer.92. 
Kingbird,  98. 

Ariransaa.  9a 
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nntUlli,T,l>.ll,a2.T6.n,7U. 

Molothri«»lM.i«). 
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